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(57) Abstract: Compounds represented by the general formula (1) or (100) have excellent inhibitory activities against cell adhesion 
and cell infiltration and are useful as therapeutic or preventive agents for various inflammatory and autoimmune diseases caused 
by the adhesion and infiltration of white blood cells, for example, inflammatory diseases of intestine (particularly ulcerative colitis 
or Crohn' s disease), irritable bowel syndrome, rheumatic arthritis, psoriasis, multiple sclerosis, asthma, and atopic dermatitis: (1) 
(100) wherein R 10 is optionally substituted cycloalkyl or the like; R 20 , R 21 , R 22 and R 23 are each hydrogen, alkyl, alkoxy, or the like; 
R 30 , R 31 and R 32 are each hydrogen, alkyl, oxo, or the like; and R 40 is optionally substituted alkyl or the like. 
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IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), — ffsRCDiBHatfi iE<J)fflVBiiiil<D y £mT: & <J , IflESg 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, H <Dffi\Z „ 

MR, NE, SN, TD, TG). 
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KT^-IU (1) -£1tte (10 0) «ftfctoBS^#*Wffl 




(1) (100) 

R 2 0 — 2 3te7k^J^\ T)V*rjV^ ^ VS^&r^ b N 

R 3 0 — 3 2te7KitJfH\ T/V^/l^. ^^y^i^U 
R4 o »B^$;^TV^t> J^T/i^/i^^^^t"*,) 
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15 W^a^lf 

[0 0 0 2] 

20 >\ y t° y K&tJfc&Sffc^fc: £ oTjfja $ ftigtete-f-s r t K J: 9 , il-i ^ tnf a 
ft IfW J btrsO-izk V mmk^fcikWfcfeMS&k n — JJ ^ (rolling) 3Ui 

>^ (tethering) t fcffr § *B 51 AMI £ ff s F*3 IS £ 

(adhesion) bfcfJK tf ^^SEHti^tS ^ t "T?fc5 0 
[0 0 0 3] 
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d) 4%m±mmm ?n~-^mt£2) (o^m^^vsn m 

#fFMU, 2, 30M) 

5 , (2) mmm§mmm<Dmm^fcte^®5m mmnxm^mm) 

(3) y v^wffi&comm&tcte^&ffl ttwwicm 5 mm) 

(4) ^.m^mm^t^n^mm mwwxmemm) 

(5) &&te.mkm<Dmm&ftte : ^ffiffl mwf?jcm7mm) 

io ( 7 ) 7f (offim-a ft n^pjM mmwrxm 9 mm) 

[0 0 0 4] 
[0 0 0 5] 
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n -.^r Sl^g^ L/c-Oif H&Jr t^y^ 



U^L&^fe, SittlMtfi, 7 ; H?/^^-7 d'n 

15 ^fc, ±IB^#?^^(3l N 5£ 
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[0 0 0 7] 

[#rF:«i ] m^^m^2 002/01832 ot^^p^ h 

5 im$XMi 2 ] SH^Hfll? 2002/059108 \y y Y 

Inflammatory Bowel Disease (N. Engl. J. Med., 347: 417-429 (2002)) 
Natal izumab for active Crohn' s disease (N. Engl. J. Med., 348: 24-32 (2003)) 

10 m¥fwxm3] 

18:117-131(1999)) 

[ ##f£:£[ifc 4 ] A role for inflammation in irritable bowel syndrome (Gut. , 
51: i41-i44 (2002)) 

15 l3¥¥?W3t$ik 5 ] Rheumatoid arthritis (Int. J. Biochem. Cell Biol. , 36: 

372-378 (2004)) 
W¥?WJcWt6) Psoriasis (Lancet, 361: 1197-1204 (2003)) 
[##fr^Cfifc 7 ] New and emerging treatment options for multiple sclerosis 
(Lancet Neurology, 2: 563-566 (2003)) 
20 [$¥WWF3Cffii. 8 ] The role of T lymphocytes in the pathogenesis of asthma 

(J. Allergy Clin. Immunol., Ill: 450-463 (2003)) 
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mmm$k9 ] The molecular basis of lymphocyte recruitment to the skin 
(J. Invest. Dermatol., 121:951-962(2003)) 

[^dfeWFJCffltl 0] Discovery of 2- (4-pyridin-2-ylpiperazin-l-yl methyl) - 
lH-benzimidazole (ABT-724), a dopaminergic agent with a novel mode of action 
5 for the potential treatment of erectile dysfunction (J. Med. Chem. , 47: 

3853-3864 (2004)) 

[0 0 0 8] 
[0 0 0 9] 

-f-tefr-h, #3588 tt N TIE— ^ (1) feSV^tt (10 0) ^^-t"5ft:^^7c 
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(1) (100) 

^rt, ^mmn, -fcja— ^ (D &u<te doo) ^-r^it^-^r-n^: 

£6>^ #3891 ±13— (1) t>b<te (10 0) Sr^Mfcl^^Tcte 

•So 

*fc££>^ *3sw^ _lib— ^ (i) ^b<f± doo) %^-i-%ik<a-m& 
t^n^^mh^^n^^jK^^mi-^^m^MmRnB^&^mfD^m^ 

io #k n *isMf±. _hta— 1« (i) %b<ji (i oo) ^-r^i^m^r^^ 
(Dm&z>^n^<D7kmm : &^ir%, $kmmmm. m-mm^m^tM? & 

^fc#^, tsis^isiiit-rsyt jrta— 1« (i) ^b<(^ (i 

15 0 0) ^^6{b^^7c«^©^fcSV^^*^^^b©7KfP#I^^ffl^fe5o 

[0 0 10] 

_tlB^; (l) *3.fctJ< (ioo) 4\ 

RIOli, TtaAl^^b51^$^SgmS^^bTV^Tt> iV>5 - 1 OMv^ 

20 IOM^pT/v^^I^U 

R2 0, R2 1s R 2 2*5 £7J?R 2 3 f± N |WI — ^7cf«&oT, 7j<*M^, tK 
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(Cl-67^) 75/1, v> (Cl-67/^) 7^1 
, TIBB 1 S^^fe^iR^ttSffii^S^Wl^TV^Tti J:V^C 1 — 6 T/W^r/I'S, T 
fSB ll^feStX^Sff^SW LTV^Tt £V^C 1 -67/^^^ -FIB 

c iS¥^b^£;ft5e^&^LTV^Tt> £V^5- 1 Ol^ro7!J-;^l 

R30, R 3 1 *5«fctFR 3 2 IrI — SfcttS4oT N ?KSfJiH^ TRStS. ^ 

n^M^> ^771, ci-67;^;H^ Cl-67;^ 

R 3 0, R 3 1 f fcfiR 3 2©V^f ^2oiS-fC*o^ t^yl (5fc= 
OS) ^fctt^^^^S K-CH2-I) ^^10^ 7k*J^C^ 

7KStS, ap^^I^ ->7/S, U;v^%y;vm, CI 
- 6 T/l^^v'KJcfcteC 2 — 7 7^3^i/ij^^/kS^L, 
15 R4 0(t TIBD 1 ^^b^tR^ttSB^fi^^bTV^T^ J:V^C 1—1 OT 

/Udf;H x TfBE ll¥/^)^il^X$nSS^:S^WbTV^Tt^J;V^3-8M^/^l= ^ 

PiS, TIBF l^e>3B^$*LS«*3E«rWbTV^% iV^C 2- 7T/^^^ 

20 TtBG lm^hmn^tL^w^&^^r^^xh x^c 2-77;^*^ 

(C 1 - 6T/V3r^) 7-;/*^*'^Hs 4 - 8 12 MX 

Slstf^/U^ C 2 — 7 T/^=t^V^7/^^/^S*fcf*C 1-6 TA"*Sl'XA>'&=- 

25 X 1 fl N ^CHS^Tcte^SJ^&rTTcU 
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„ C l - 6 /^n T;^;H^ J;t;c 2 - 7 7;u=3f i/yg (fab, m%k£ti&5- 
1 OlS/^ nT/i^/^S^fcteff^rbS 5 - 1 OMi/^ pr;i/^=;Ht- It 

/uSs** &> & 3 l¥ b N 
c il¥fi> ^7;S, /np^>JI^ ci-67;^;vSfcJ;t) ? ci-67/t' 

Dlffii, TK^S. /M=r^M^ ^771, Cl-67^3^ Cl- 
6 7/UWtSs Cl-67/l'^;^^7^ 
^/H, (cl-67;^) 75 71, v 5 (Cl-67/^/v) 75/1 

„ C2-7 7^/^;^^75/S, TIBH l^bil^tLSffiM^ 
bTV^t> 3 -81^ n TVl^/l'Kx C 2 - 7 7^3^^*^=^ 
X>;Vi$3rls/V^ 4-8I^tp|1. 5-1 0 1^7 n 7 U -/l^Il, 6 — 1 
017 y C 2 — 7 T/t/^/l-^/^^— /l^S. 6 — 1 0^7 V "-A^k^fV 

t^-jV^ 7 5/ *^3/H> ^n^^M^-ee^^^TV^TtctV^/ (C 
1-67/^/V) 75/*^t'3.;Vl > (3-8M^n7W) 757 

#/J/7j^/t^ N (C2-77/^^fW^) 7^;*M*= v 5 ( 

Cl-67/V^) 7$y*/^/H, ^7 (5-10l^rn7!J-^S) 
7$ J Juvi^^jv^ CI- 6 T^^/^-trffi^^^TV^-C^ J^4 - 8l^r 
aSi#/i^^/P£:}oJ:Tj«5 - 1 0l^rn7!) — 
^ b, 

XJC 1 — 6 T^^/l/K^b^l^^U 

F lfMis ^t?^Vj^^*5«tTJ«C 1-6 T/l^^^v'K^b^SS^^^b, 
G lUli, 3 -81^ PT/I/^r/^^b^Sl¥^r^b, 
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7/l/a*^7/^;l'S, ^7 (Cl-67/U^) 7 5/ i;/^=;H N v? (c 
1-6 TVI^/I^) T 5 7 C 2 - 7 T/t^ dr^/W^=^ 

fcfcU 5£ (1) 5t 




[0011] 

_libr i o(D ^tma lm^ibm^ti^m^m^ i,x\^x 5 - 1 o 

n^^^/ix s v-^n^dfv-;^ v^n-^^/K ^n^f/K is? u y ^su 

_h|BR10(D rTfBAl^J5^®^$tL5Slfe^S^^■LTV^T'b«tV^5- 1 O 
1^p7/^^Sj © T5-1 0ly^P7;^-;Hj £ LTttu -fijjg 

2-;^P^yf=^ 3-^a/<y7-;v) N n^^ir—A- ( 1 — n 
^3rir=;K 2 - p ^ri? 3 — a— .r/^ 

2-y^a^/r^/K 3-^^n^/f=/K 4 — 
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3 — o^-^^-=/K 4 — n^-^^^/k), ^oy^-;v ( 1 — 

/K ^/tfiV^ n'7*-fe=/l' (1 -v^ n^-fe^/K 2— V 

^P^-fe^/K 3 — nft=;K 4 nft=;K 5-^^07*^ 

[0 0 12] 

JhfBR2 0 N R2 1 N R22fej;t;R23(D ^P^^J i: L-Tfi, #l|*Lfc£ 
[0 0 1 3] 

_L!ER2 0, R2 1 % R 2 2*3it/R 2 3 CO rc 2-77;^/^M^i 

j i:tTtt % rc2-77M/^/>^Sj ttes Wit(D rci-67;^ 
^^b7h^7/^^/^-efe5r £5rjftBfeU 0U£i^ T-terf/K ^^/i^/v 

VVl^^/f^/K 4 — ^/W^^vl^/l^— /K 3 ^/V^i^^/U^/^^/^ 
„ 2 -^^Vt^^^vKft/Vtf:— /K 1 — ^^/W^^vl^/l^^- /K 3, 3-v^ 
J-A'-ff-A'iJA'ifc^jV^ 2, 2 — *?*?'/V-f s ?-tl'$i?\'1$~ /K 1, l-v^^/K/ 
^-As-tJA'iR^ /K 1, 2—i?*J-A'-7?-A'j3A'-&=- 'K 1, 3 - fvi'^vl^ 
2, 3 — ^^f-z^f-A^^J/^^- /K 1 -^^VKT^Vl^/l^— /^fc 
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_b|BR2 0. R2 1 N R2 2*3itJ«R2 3 <D I^E-y (C 1-67^/V) T % / 

m ibtfi, 0H^«r N y^/iyr^y, ^w^;a ^^t^a ^yyya 
tvvr $ y , -ff-jvr % /s 4 yy^^r 5 y s s -y^vvr 5: y N t -v^jvt 
x y „ *<vf-AS7 5 y x y^^/iyr s: y , 2 - y ^yf/^r 5; y , ^^--^^ 

4 _ ^ >y s 3 - y ^;W<y^7 57, 2 - y f;V-^y^7 5 

y. i-^f/w<yf/i/7$A 3, 2, 

/l/^7 5A 1, l-^Af^7W^A 1, 

x> 3_^ w ^75/ s 2, 3 - 5 y> 1-^/^ 

^viyr $ y J;fcf±2— x^;wy^7 ^ y^coj: 5 ^ji^x^^fe^^fe^^^ 

_b|BR2 0 S R2 1 N R2 2*3«fcT*R2 3© ^ (C 1-67/^) TX/& 

f^xf/i/7 ^ y „ ^^f^7 5 y „ y 9vWn \*ast x y , ^^/k^ n tr/ur $ 

^y N i? (s-^/v) r?y, (t-y^iy> r^y, A^/^yw^y 
N ^y^75y, ^y^w^;/, v 5 (2-y^/^^) r^y, 
(^^^^/w) r^y. ^ (i-xf;i/yat» r^y, y^y^7^/, 
A^My^w?/, ^y^y/vr^A (4-y^vw^^) r 
^y N v 5 (3 -y^/wo-^v^) r^y. v 5 (2 -y ^/wo-^vi') r^y, v 5 ( 
i-y^vwo^iy) r^y> v 5 (3, 3 -v?y ^/Ky^/iy> 7^/> y (2, 2 
-^^f-A^zff-M v 5 (i, l-^yy^/^^) r^y, v 5 (1, 2- 

i>y Wf^).7$y, y (1, r^y. y> (2, 3-v 5 

y ^As-ff-M tx/s i? (1 -^-f-^^M T $ y ^fctts? (2 -=cf-;v^f- 
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JbfER 2 0. R 2 Is R 2 2£5J;TJ«R 2 3© TT1BB 1 ^/^HtK£^5g£tt 
^WUTV^Tti J^C 1 - 6 T/l^^r/^Sj © rc 1 - 6 T/V^Vi/Kj i: LTJ3y M 

-y^/K t— y^/K n-^yf-;K ^y^yf/K s — ^^/k t-^yf- 

/K 2 — y f-A^-ff-^ 1—* ^viy/^vK 2 - y ^Vt^^vK ^^^y^VK 1 
, 1 - v>y f/^^P tVK 1 , 2 - v>y ^/V^n tVK 1 —^f-;V7u t°/K n - 

^^vvk y^^rv'/K 4 — y ^yi^y^/K 3— y^u-^y^/K 2— y^vi/ 
^ v^/k 1 — y ^-/w< v^/k 3 , 3 - -yy f^yf-^^ 2 , 2 - v>y =f-^=f- 
/K 1, l-v'y^y^/K 1, 2-v ; y^-yi/y^/K 1, 3 -v>y ^/yy^-/y 
N 2, 3 -v^^VKT^vy. 1— ^^vyy^VK 2— if/>yf^ N 1, 1, 2 — 
mj y ^y^y^ t:VK 1, 2, 2, -h^f^yotvy i-^^-/y-i— y^ 

JblBR 2 0. R21, R 2 2£>£t^R 2 3© TTIHB li^blt^^Sttl 

SrWLTv^Tt> £i^c i - eT/y^^y^j © rc 1 - 6 r/i^^y^j £ b-cte 
N y h^^y, ^h^vy yn#^v\ -fyyo^y yi>3rv\ >fyy 

h^y N s-^f^yy t-y>^y ^yf^y -{y^f^y 2-y^y 
7~ I, f ^fv^, ^^y;vt^y 3-y^y^ 
^i/b^yy 3, 3 -v>y f^yf^y 2, 2— y>y^ 

/y:/f=3rv\ 1, 1 -v>y ^-/yyh^y, 1, 2 -v>y gyyy h=¥-y. 1, 3-v 5 
y ^yiyy f^y^fcte: 2 , 3 - v>y f-rvf V $ci/3sCD J; 5 ftMCXfi^^il©^© 
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=3ri/ST?fe <9 . .fct>05Sfc:f±7< h^v-^fcfto b^^t?fc»3 % Mch&Mfctt* h 
±IBR 20, R 2 1 N R 2 2*5j;t^R 23© TTIBC 1 $M>>b3§#l£;fr5K#lK 

^ N tr^]Ji?^at % Tif^V^ N 7 s /^yl, Thvt Kn77^I, rhn 

v^n, f^/y^ v^^f-^at 1, s-v^^y^at, Jr^^r^ 

«$tbS^iafP0 4-8M^^P^£ _ efe ! 9. $ b^fjlKUifn V 1 - 

^^1, Tir^i^— 1 — f/^s ^^-^r/u^V y— 4— -Y/VX, t^U v^— 1 
— i jvm&ltttrtAsib !)y-4 — f/HT-fe t>\ b°n JJ v 5 ^- 1 - 

JbfBR 20, R 2 1, R 2 2*5«fctJ<R 2 3© rTfSC 1 £3x5 flgUE 

^WbTV^Tti «fcV>5- 1 0M^7O7!J-;HIj <D T5-1 Ol^fnTU- 
iLm TIB T5-1 Ol^foTU^HSj fl» bte*<Bflyt©zk5SM 
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L 1 Q »K i^Mt^M^^t 1 ^fc«M©—^n^^^ri-S^# 

5 y— /nit fury^i, rb7^i, t°^y— y^if^sL ^r-y 

y r^yf, y >- ^is y yy > k— /i^s, y y^'y-M, ^ y y ^ 
y^/!)y|, yy/Dyf, ^-t-yy^il, ^y^i^-y^s t7fy^yi, 
7^7^!, 7°!iys, ^yi^at fx/7 7yfs ^^Yfry^i 
io „ ^yyy^yfs -o-y^-^^gt -^x^^y-z^st. ^yxfjy- 
^yxfT^ry^/^s ^<>-xy ^ yv—/v#, y $ y*y t?y -y>^. t? 
pnfy^yf, fc°DDt"H^yi, t°y Kt°D vyyis ?^9^m, 
i/m, ^p^y^ ^fyynvyf, -^yKyyi, yyy^Ky^stt ?&ifSr^ 

ifSr^^-e^ N r5-10l^ra7y^Slj i ttWit©^ 5-6 

is M^^fc^s £ b^&ma-Zs y y^-^f-y— ^iis t*t^ry-^»s 
N rf7 y-/H«s tf y -y>». y-/^s^ /t a^-y-^ ^ v 
„ fyy^sts. f7y^as, f-^^^m&^tM^- b^y 

[0014] 

20 _hf3R 3 0. R 3 1 33«fcU*R 3 2© ryM=z ^i/JfCy-j £ btfi, tuazfe<75 1><£> £ |WJ 

±:|BR3 0 N R3 1^it> > R3 2© rci-67;^lj t LTte N 0!l;tfi£ N 

25 JiffiR 3 0. R 3 l*5=ttKR 3 2 (D Tc 1 -6 7^n^Sj t LT(4 S Witf 
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JLfBR 3 0, R 3 1 *3 £7j?R 3 2 (D T C 2 - 7 7/^ jV&^A&\ t » N 

/t^^v^ /VtfwK 4-7 ^-/W<V F^V*/W#^/K 3 ^-/W<^ b 
/V^/K /K 3, 3 -^^f-^f^rv/*;^ 

/K 2, 2-v^^vK/ h^fv^/K^/K 1, 1 -i?*?-^ 

1, 2— Z?*^7V^f \*3ci/3J/V7$^ /K 1, 3 — v^^vKT* h^r^/^- 

[001 5 ] 

_kf3R4 O^TTIBD lP^biltR^tbSttmS^b-CV^Tt j;V^C 1-10 
T/V^r/^SJ O rci-10 T^^r/^J t Lttt f(Jx.«\ jitj^C 1-6 TA- 
^/1^7H#J^Lfc^<D<7>fe, — 3-^/W^rv^K ^9vK 7— /K 
-rV/KZ) j;5*C7-C10 ©lemXfi^WT^^/^^^tf 5 £ ^ # § 7?£, 0 

_tfBR4 00 TTI5E 1 i^^fc.^tR.^ttSg^S^WL'TV^T 1 ^ .tV^ 3-81 
v/^p7;1/^/1/1j (O r 3 — 8li/^ n7^^1J i tttt, #!lx.ffs u 
7n tVK ^^n^f /K v^n^>^/K iX;7 o^rv'/K 5^ o-'V^^vl^fc 
ftS^ n^^vi^&gfetf 5 n M^Civ/^ n-7°n tVK ^ 

P 7f/K n^O-^vl^Tctev^ n^^^lT?fc5 0 
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-^^n^Sj <D r4-8M^f niSj ^ LT(t mvk<0 % <D t W\Wk<D 

5 _L|BR4 0O ri^fBF 1 If ^i^bStR^t^^B^S^rW LTV^T^iV^C 2 — 7 

N zc^c^/K l— /n^;K 2 -7°n^^/K 1 — zfT=-/^ 2-^7^/K 3 
2 —**f-jv— 1 -/n^=.;K 2 — .^/t'— 2 — r/o^^/K 1 —- < 
10 1— -^^-fe^/K 1, 6 -^^^>-i^~/l^fctt 1 — ^-:7°^~/l^^ 

_hf3R4 oo rrf5F lp^b^^frse&S&^bTV^Tfc £v^c 2-7 

15 t t> «tv^*tfc 2 ~ 7 m^m^tM^^.m-^T u mx.^ 

N rc^^/K 1-7 b d t°=/K 2-7"at°=;K 1 — A\ 2-:/^= /K 3 

— -ff-=.^ l — ^^^=/K 1 — ^rV=/K 1, 6 — ^^r^i/vM" ^/l-^Tcfi 
l-^f^S^jfSii:^^, 0a®^f±C 2 - 5 (D-hfDXh X) > flMC^ifi 
^(±2-^^/^fc«2 -7" a t°=;H-Cfc5. 
20 _bf3R4 0<D r-FlBGl^feSiR$ttaflilJI3£Sr^rbTV^t>J;V^C2-7 

Tjvsf-A'jj <D rc 2 - 7 7^= 3 r/w*/vt^;Hj £: b-Cte N 

_LfBR4 0<Z> r^&/ (C1-67W) T5:/^/^^^Sj tn, wiifc(D 
25 Ne-/ (C1-67W) T^/&1 ^&Vtc%JU7$^;umXfo%^h&MM 
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# /^x^^/k -r y^ tw7 ^ y /k ~f^-^7 ^ y -f vyf 

;vt$=^ /k ^dp-v/ur ^ y ^/ntf^/K -f y^^^/vr s: y 4 - y ^ 

^yw^;*;^K 3, 3— v>y 

f^f^7 5/*^#^K 2, 2 - ^y'f/VT 5 / */^#^/K 1, 1 

- v>y ^;vy^;i^7 ^ y #^tfwK i , 2 - >>y ^jvv^jvt 5 y 

i , 3 - ^/^yf-^7 ^ y # 2 , 3 - v>y f^yf-^7 5;* 

C 2 - 5 <D*><DX*h V N W^iKfit-tt^^T 5; y *;l/ji?^/H-efe5„ 
±|3R 4 0© r4-8ft^TPi*/^^Sj ifj5££> r4-8.R/^ 

_h|BR4 0CD [C2-77/V3^y*^**=^IJ t tttt, #iJxJ3: N 

Jif2R4 0O rc 1 - 6 T JV^;V^jVi^=^;V^\ h fiDZEO Cc 1 — 6 7/V 

:/^VW*/l^—/K y ~f = f~JV7. /Ufa ^/K s — ^^VKX/l'Sfr^/K t —-ff-jv^ 

j^^/K y^^'>;W^/^^/K 4— y ^vW^^vl'.X/l'tfJ^/K 3— y^vw< 
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/K 3, 3 — -J^^^y^/V^/V^^ /K 2, 2— v'^f ;U7Y/^;^^;K 1 
, 1 — ^^/KT^vl^/W^ /K 1, 2— v^^/l/r/^/t^/Wft^/K 1, 3 — 

[0016] 

±IBA 1 PRtTFlEA 2 p<£> rci-6 T/V=¥/^SJ i: LXf* N f^ll tuitiO 

_bf3A ll^&UHFfBA im<D rc 1 - 6 ^ a i: (4, HuiizIiO r^a^ 

U p*fvK n-/otVK -fy^ntVK n-^/K -fy^f 

/K s t-"7*^vK -{y^yf/K 2— 

2— ^^VW<;x5vK 1-^^-7^^^/K 3, 3— v 5 ^^ 
/I^^VK 2, 2 -v^^vK7^VK 1, 1 — v^^vK^/K 1, 2-v^^vV 
1, 3— i^^/KT^/K 2, 3 -v^^VK/^/K 1 -^^VKT^/WS 

JJf^P tf*^ b fc ^ C9 £ mf 5 r £ ^ -e # % 0Jg Mcl-4©7 jv^jv^ \z. 7 y 
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1 01^ nr^/WS*fett«*$tl/5 5-1 Olv'^PT^^Hi-f 
ir^oT^tfa^^CS^^RBS) t LTii, Mill 1, 2-^^-v;v, 
5 MJ^fl/y, ;7°nfc°lx>\ zc^yi/^^l/^, Tf7^fV^ 

[0017] 

io _LfBB 1 %$<D r^nfy^j i UTfi, iiff, ^0^0^:111^^(7)^^ 

_bfBBli£<£> rc2-77;^3^i/^/^^Ij £ UTWu 0U*.fif N miiiio 

15 [0018] 

JbfBClP© r^a^^M^J t Lt{4, flJ&H^ ituxiiO k W&<0*><0&m 

_LfBC lffiMsitTFIBC 2.ffi(D rci-6 T/i^^gj k LTtt, 0H;tr£ N 

20 SSHiWc^^V'S-efcSo 

_hiac lp^it/TfBc 2i¥o rci-6 t/^^Kj k bTf*. M^f^ Str 

[0019] 

25 _L|BD 1 %$$o et t^TIBD 2 H¥© TyNn^^^J i Itll MA^ BU^O^O 
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_hfBDi^c rci-67MWij £ f± N gfrifc© rci-67;^/H 

N 1 - 3, 3-v^^VK/^V^:^ 2, T.—^^f'JVf'f- 

A^-Hr^ 1, 1 — v 5 ^^/^^/^^ 1, 2— *?*?-A'"7 s ?-A^'^ 1, 3-v> 

_h|BD lj|o rc 1 — 6T;i'^/W/i'*^^IJ i LTIi, #!I;tf:£^ fiftSt^^ 

JtfSDiifcQ rc i - 6 7^^^^7>f -/Hj tUT^ ffradico rci — 

-f^/K 2 -yf^7^^^7^f =7K — /K 1 —=^^;V 

^ f-/w<y >f =/K 3 — yf/^yf/^/i'7^ 2— y-5Vw<>- 
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jvy -i 2, 2-i?y ^-)vy^;v^)V^7 ^ =/k i , l - z?y 

■7j=.;v s l, 2 — Z?y "f-jvrf^/Vs^jvy ^ =^jv s i , 3 - i?* =f-;vy^)V^)V~7 

io _htfiDii¥<z5 rv? (ci-67W) 7^;Sj i ittt, ^ijx:^ fua&o 
_blBDii¥^ r c 2 - 7 7^^^*^#^^7 5 y Sj tfe, M^<D rc2- 

7 7^^*^*=/Hj ^g^tfc7^yltfc5rt^f*U M/t«\ T 
15 -fe^/l/T^y, if/^;H - ^75 7, n-T'ntV^/^/^^ys 77° 
a t°/U%/U7$=-SUT ^ 7 ^ n-7f/^/^=/V7 5 / . -f y7f;^M'^7 
$ y N s — -^f-jv^jvi^.^ ;vt 5: / s t —-f^jvjjnsiS^flST 5 7 N ^O^/i^i^ 

/ v ^t^yt^^^^=^7 1 —zcf-A/rfxi \f;V^j;V7^=^;VT 5 7 . ^= 3 r 

20 i//V#/I^~/l'T 5 7 , -Y ^ 7 > 4 -y 

#^;i/7 5;, 3 — y ! f-)V^s = 5-;v-%;vi$=-jVT% 7 , 2 — 7 ^vw^^vl^/l^ 
^/UT^y, 1 - ^ f ^yf^/^^T 5 y s 3, 3 — i^/^/K/^Vl-'TJ/V 
Tiwi^T^/s 2, 2-^^f^7f/^;^^75 7, 1, l-Vtf-A''??- 
;Ujj/Vy£^/]/T^ 7, 1, 2-i?y f ;l/7~f ;^/^'=^7 ; 7 N 1, 3-v 5 ^^ 
25 ;w7f;i'*;i/!f^;l'7 5; 2, 3 — v>7 "f-jv-ff-jv-b jvi$=- ;VT ^ y , 

jvzff-jvt) >vi$~;VT'=i y^fat 2 -xf;k7f/i'*/^=^7 ^ 7 3£<D J; 5 & 
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_htBD rriBH lifr^&^&ftsems&^LTvv-cfc - sm 

5 5^ nT/^/t'Sj <7> r3-8l^^P7;WSj &5 j; t7TISD 2 if© T3 — 

10 _LfBDll¥<D rc 2 - 7 i: LTI±^ Mx.f*> itttfztiO 

JLIBD lSMs-fctfTlBD 2^0 U- 8M-^^gtfiJ i ttii, M?Ll~£, m?& 
(Dh<Dt mm(D h <o &m 5 £ £ tf* T? # , jfffo \z. \-±*r Y 7 t K n fcf 7 7b tt 

15 7h7t Fn 7 7 yf Iirfe i? s ttMtttr h7t Knfc'7>'-4-^;H-e 

_LABD1I¥<£> F5-10l--Tn7!J^ilj t LTIt M£f:£\ lt&a£(£>t> 

s^k t° y 5 ^/i^/uat" y ^^=.7pst?*> y> % Wfcffiitr±7 y /k ^-^-a- 
20 ^fc«t°y v^/^-efc^o 

_biBD 1 1¥© r 6 - 1 0 17 y t mmm. 6~io (D*£&m&<D 

_hlBD 1 i¥*5 cfct^TIBD 2^(D Tc 2 - 7 T/^^r^Tr/^^/^Sj £ te\ Mill 
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JbfBDll¥<D r6-10l7U^i*/^^Hj BU^O T6-10 

10 ) 7^;*/^=/^ij <£> r^y (ci-67^) j^y^/^^Sj 

J:tt«TfBD2^0 r^ey (ci-67;v^) T 5: y ^/i^n/ugj iLTtt^ Su 

_hfaDis¥© r^&y (3-8I^p7/^) r $ y tj/^—z^Sj £ lt 
20 ^7 y fcti^^ n ^7 5 / %/utf~/um%mf : 5z. tifi 

-e#. 0Mi-{iv-y n -7°n t>7 ^ y z^tfwK v-y n ~f^-;VT ^ y /k 

JifBDlipco T^E-y (C2-77^3^y7/^/H 7?y*/^-^Sj i: 
25 LTJ3\ rc 2 - 7 i/T/l'^Sj dS*t^bfcT5y^/^=^St?*>5 

r£3ri§c5fcU ^<£> rC2-77/^3^7;^Hj £ f± N C2-7©(6fflt, 
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LTIi^Jt^ y h^^^W^^/^K y hdri/xf/H-;;*;^ 

JsfSD 1 ^^it^TIBD 2i© Tv> (C 1 - 6 TVl"*^) 75/ 
£ t, fjifl v 5 /* 5viyr 5 / #/l^~/K / J-;V=cJ-;VT % 7 

io . i^^^/^T 5 y y ^v^yn tvi^r 5 y ^/i^^/k ^^vi^n typ 

r ^ y /k tr/vT ^ y tyt^r 5 y 

7K *j-f^-jvT % y #/m?=/k ^ yy^-^T ^ y #/wi?=/k v 5 ( s — 
) r 5 y ( t --f^iV) t 5; y y f;^yf^7 5 y 

^7yi/^^/K y^yf;k7 $ y ^7/i/^n/i/ s y^O-^/UT $ y #/^~/K v 5 

15 ( 2 — y f-jvy^-jV) r ^ y (^y-^o-^-yp) 75/ #/i/7£— /k 

(i-xf;kyntvi/) r^y ^^7 5;^/^=/k y^ 
/W y^^r^/i^T 5 y ^/i/Tj?— /k ^-f y^^-y/i/T 5 y ^/^—/k v 5 (4 — y 

^vw< l^/i") T 5 y /K v 5 ( 3 — y ^Vw<;/^Vp) T 5 y #/ktf;~/K 

v 5 ( 2 - y ^vwo^vi/) t 5 y #/i^tJwi^ <y ( 1 - y ^-A^of-M 75/* 

20 v» (3, 3-^y^^/l-) 7 5/ ^7^/K v 5 (2, 2-^^- 

jv-^^M 7?;*/^7K (i, i --^y ^-j^^-m 7 5/ *;^/k 
v 5 (i, 2 — f-^f-M 7^;*;^-;k (i, 3 -v>y ^vi^^viy> 

7 5/*/VtoK v 5 (2, 3 -v>y ^-^zf'f-M 75/^/^/K v> ( 1 — ^ 
f-jVrf^-jV) T 5: y #/^~/t^ fctev 5 ( 2 — ^tV-f^M T 5 ;%/V7$^;vm 
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_LfBDil$tf> r^ey ( 5 - 1 ol^rnr V — /vfR) 7 5;^^^lj £ 
10l--rP7!J^iJ £^11ife£ift;fc2£&SBfeU r5-10l-^-fn 

-r yf-T-s—A&L^ << % #*s<-jvwl^ h y 7/-/^ ff7 y*— /HSi. t?y y*— 
/v-#s 77f^ f7^7y-;^ t^rt^7y-;vf, tru^^at, t°y 

5 ^ygt, 1^7^^ h y 7^y^ >f V K-zt'St y y y y K— /v«, y y^ 

10 y*-/m. ^y y ystis y^r/ y y#. y yst wjj^ ^ 

y*— />8t ^yxfry'-^, ^yx'f7^7y-/^ ^yx^^/wki 
, 5 *v bf y i^vats n t° y i?^ats t°a n t° y $ s?>-at N try k t° y $ v> 
15 y^, y-^yst. ^n^y|, ^n^y^ ^y^p^ys, -^yKUyi, y 
y^yKUyff-efc^ 01^*; (5-ioi^7P7!)-;vi) r^yyj 
/u^n^Si: u-c{i N t°y v^y-2— r/i^r 5:/^/^=/^-efcs 0 

JhfBD lffi<D rci-6 T/l-^/l-K-ett^^tLTV^T^ £V^4 - 81^7 ng| 
TJA-tfW^J (7) r4-8l^f Pg*^3]?^Ij *3 it^TfBD 2?|0 T4- 

^il^fitfu y v'y- 1 — f 71x77 /i^~/k T-trXy- 1 -y/K*7/y^~/K 
/y^y- 1 — f/i^/i^^/K t°^y v>y- 1 — i /uft/utf^ /Hfcft^^ y 

y- 4 — r /i^/i^jwi^-efe 5 > 4#^#?jiK:tefc: o n u v?y- 1 --r/^/y^^/i^ 
N tf^<y >?y- 1 — f /i^/i^^/t^fcfi^/y^y y~4 — f/^/^^/Htfe 

25 <5 0 
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1 Ol^fnTD^lIj i>ife&Vit*/l'tf tSr*5fei-«„ 
TfBD 2 i¥© r 5 ^ nJU — A-PtKj t f*. tuifeO r 5 - 1 0 M^t" B7!) 

^ y 7K t" o y /k ^t/!)/K -fyt^rt/y/K y y /k v>t ^ y 
5 /K ^yfryji/K mjt^p/k tr^p/K ^^if^/w ^- 

Wry y if^tf 5 - i f&Aiz.nf-^—Ji'&lttt'? y /^t?*> 

[0 0 2 0] 

[0 0 2 1] 

20 _tfBFli¥<£> rci-67^3^r^Ij <5r tttt s fjitf s iJEOtOiHi 

[0 0 2 2] 
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[0 0 2 3] 

_hfBHlHo rci-6^n7;^Sj t tT(i s Mxfc£> m&<D © £ 

_LfBHl8¥<D rc2-77;V3^W^ij i LXfi^ itrizBo^ 
io _h|BH lio r^&y (ci-67/^) 7 5/ *;^-;Hj t LTft s ifr 

© t> O i: IrI^O t> O Srajferf S r i: *s # , 051 v> y f/U7 5: 7 # fc 
15 tev^^vi'T 5 y #/i^~A*-e&> ?) N &\ZL$F&\z.xi*? * f;^7 5 7 jj/U7$=.;vm 

.hlBHlSfo rc2-77;^^^;^^Sj i LTIi, iifl fiftE© 

20 _LfBH 1W£<D rc2-7y7 7 7;^/Hj ttt^ J "SkiMfcte \^tzM^.<0 

rci-67;^;vlj t&Sr^fftU 0»J*:fc£, y^vK ^9vK n-7c 
tf/K ^y^ntVK n— "ff-fV^ y^f/K s —^vK t -y^fvK 
/K.y y^yf;K 2— y^/i^/^/K -t^^^^K 1 -j^/J^p fcVK ^ :3 r 

f/K ^ ^vvk 4 — y ^vw^^vk 3 - y ^vw^^vk 2 - y ^vw<^ 

25 <5VK 1— y^/V-^^^/K 3, 3 — i>y ^/K^/K 2, 2— ^y^/^^-zK 

i , i - >>y ^-A^^f-yv^ i , 2 - v>y ^vi^^vk i , 3 - >>y ^/k^vk 2 
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■xn^m.(DT/^/um^ ->r s m&t&& Lit h (D%m?z> - <^ t s &Mia-± 

[0 0 2 4] 
[0 0 2 5] 

^^TKfP^^^^^^So ^K^S-ffrg^ (1) *5«fcT* (100) 

cfcTJ 5 (10 0) (V^5/nK7y^) k^PJ^^^S 

o 

10 0 2 6] 
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mm®&(D&&i'^wk ittt, wz.&. &mm., ^h^mm^ $amm., mm 

m., n/N^iil, y^;vmM, -^W^SfeifiL^ S^it*^ ^vgfefc ?L0t^s * 

bv^jt ttii, M^fi. f - h y t?&u. * v ^^ifor 

^ft7 5 bW#|£ bCtt, iilf, T^^^^^fcWi^Vl^ 

5: i^gfeiaj&^^rf biXs / afe&tf^* bv^Ji: ITfc Mill Tjv 

[0 0 2 7] 
[0 0 2 8] 

(2) R 1 0^TIBA2f^^fc»^$ttS*iftS«r^rbTV^ 1 t> <fcv^5 - l 
< a 2i¥> 

2-77/^wyi (fits f ft^^lS 5 - 1 Oli/^ n7/^I*fclif i 
5-1 0l^n7;^-;Hi-it*ot^t"n^^i:§fA }: 

[0 0 2 9] 
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(3) RlOj&Mcg^k 7x^/1/1, Cl-67/^Ss C1-6/NP7 
N T^^/l^s C 1 - 6 T/l'^^l^ C1-6^p7/V^I, 1, 2—^5^1/ 

vv-c 5-1 ol^^p7^7^St&5, fb-£4fc* 5 v^f± 
tegife^axs 5-1 o*e/^o7^=/Hi:- if4ot7t'D^ti:5 

[0 0 3 0] 

(4) RIO^ j/^n^v'/H, 4 — t —-ff-As'S/? v^^iy/U^ 4 
, 4 — v 5 ^ ?~/Uiy? u^^zyjv^ 4, 4-^1^^^ n^df^I, 3, 3 

, 5, 5 — T V s 7* s f-As*/9 n^^fv'/Vl, 3, 5-^^f/^77P^ d rv , ;H 
„ 4 — 7x^/1"^ u^.=3f S"Vl"S*. 4 - h y 7/^p ^ f-;I/v'7 n^^ri/^l, 
4 — n— -ft-fls**/? n^dp-^/V'^ n^^^/Ug. 3, 3, 4, 4-r h7 
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(4-1) RIO^ te^fe*f;:te^<E>ifc*>^ 

(4-2) R10^\ 4— t —-ftf-jV— is? n^^S/;kIt'fe5> -fb-S^* 

(4—3) RIO^ 4, 4— -Jj-^JV-yt n^*cl/A>&T*ihZ>^ -ffr^H&Jc 

10 (4 — 4) R10^\ 4, 4 — v 5 :^/!^^ n^dp-V^Kt**)S^ -ffr^Hfc* 

(4-5) R10#\ 3, 3, 5, 5-T h7/f;^^n^^r^;HT"fe 
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(4—6) Rl 0^, 3, 5 -it^^slsZs? flS-g^S; 
(4—7) R10^ N 4 -7^^/^^ fb^fe^fcfi 
(4—8) RIO^ 4- h U 7^tn t^/I'v'^ n^drvvl^-cfe £ N -fb 

* 7t fe^t (Dm. & a v ^ n ft e> 07j<f n#/ 0 

(4—9) R10^ N 4 — n— T'^/^i/^ fb-^^^fc 

(4—io) rio^\ v-^ v'<>'3 L /um-T*$>%, fc&miz-rt}tt<Dm.&z> 

(4—11) RIO^ 3, 3, 4, 4-v 1 h7^f^n^Vf^St 

(4—i2) rio^ s v'^p^/f/nt^s, \Y^m^tz.\^(Dm.-h^> 

(4—13) R10^\ ^n^^S-Cife5 % ^fe^/Htt-t^ittfcS 
(4—14) RIO^ S 



(4—15) . RIO^, S 
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(4-16) RIO^ ^ 




(4—17) RIO^ S 




(4-18) RIO^ S 



10 




(4-19) RIO^ it 
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(4-20) R10^\ ^ 



10 




(4-21) RIO^ S 




(4-22) RIO^ S 




(4-23) R10^\ S 
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10 




(4-24) RIO^ S 




(4-25) R10^\ ^ 




(4-26) RIO^ S 




[0 0 3 1 ] 
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(5) R20, R21, R2 2^i0R2 3^ |rJ— ^fcte^froT. 7&m 

JfHS zk^S, ^n^>I^ x/T/^ C2-77;^;^;vt^;H, ~h 
nl s T?;l, ^/ (Cl-67/^/V) 7?;l, v 5 ( C 1 - 6 T;^;V) 

5 _Lf2B li^bW^^Sgt&K^ bTV^t> J:v^ 1 - QTsV^^i/ 

_hfBC lS¥^b3l^R$^^^gm£^ ; i"bTV^Tt J;v^4-8M^^t=^^^ 

[0 0 3 2 ] 

10 (6) R2 0, R2 1 N R2 2^it;R2 3^ tfcfll^ot, 7K* 

y^^7i/7-5;yS. ^;xw?/S, iifBB ls^b^l 

^£tL5«*«£r^L.-cv^t, J^c l -6 7;^;H, JtIBB i&frbm$l& 
^se^^^^u-cv^^ iv^c i-6 ryi/^^r-^. _Lfac lf¥/^b:iiltX£tL 

< C 2S¥> 

20 C 1 - 6 T/l-^^v-K^ «fct*C 1 - 6 TA"Zc/V& 0 

[0 0 3 3 ] 

(7) R2 0. R2 1 s R 2 2*3«ttJ ? R 2 3 ftK Wi— * fcttMft o t, 7K* 

#>b51^£;ft5ffi&£-3fWLTV^ i b J^tr^y v 5 ^- 1 — f/l^ N _h|EC 2S¥ 
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f/^s^fetttry z?y-3-4^&x*hz>, i\& 

[0 0 3 4] 

5 (8) R 2 0, R 2 1 s R 2 2*5 £TJ?R 2 3 <D b 'Pt£< t h 2o#vj<Sf 

N TWAg, *;xf/U7Ul, 

\^xh «tv^/^y >--4-^7^S. Jtiac 2^^b3l4R^^5g^^^^"b-c 

10 V^t><£^t°^IJ v>> l--Y/t^ N -tfB C 2 hMtR £ ^5 B^S^T# Lt 

[0 0 3 5] 

15 (9) R20, R21 % R 2 2 So =t T1KR 2 3 © 5 3 0#$7.k3ftjflT--Cfc »9 

\ jkmBF^, 7vmm^-, ^W5;s, ^^-/v- 

^- 1 — TAK^fc^TIBC 3l¥^^3S^$^SS^rS^WbTV^Tti<tV^t°a 
< c 3I¥> 

(9-1) R20 N R21 N R2 2£5£TJ?R 23©?t, N < i: & 3 

25 n^ttlb(D7kfn'$)c 

(9-2) R20 N R21 s R2 2*5 c £tj«R 23©Hs t h 3 
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(9-3) R 2 0. R 2 1 N R2 2*5j;TJ«R 2 3©5^ 6>fc < £ t> 3 otf* 

(9-4) R 2 0, R 2 1 N R 2 2*5<£0«R 23©9^ < i: % 3 ojjS 

(9-5) R 2 0 N R21, R2 2JoJ:0R2 3©H^ < £ t> 3 

(9-6) R20. R21, R2 2*5 £t>?R 23©Hs < t h 3 0/5* 

is fn4£/ 0 

(9-7) R 2 0 N R 2 1 , R2 2*5 £U<R 23©Hs < t % 3 0^ 

20 (9 — 8) R20, R21.R2 2*5 £XFR 23©5^ £>ft < t & 3 o#S 

(9-9) R20 N R21, R 2 2*5«fO ? R 2 S^-t-^TTK^jE-^TffeSs 
[0 0 3 6] 
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(10) R3 0, R 3 1*5 <fct*R 3 2#S % tUttZ&ftoX^ TkStJIH^ 
fcfiC 1 - 6 7/^S**t^ fc3VM3 N R3_0UJ;t;R3 1^-^o 
t^^yl (5£=OS) T'&D, R 3 2 ^7K»f fc(4C 1 - 6 

5 [0 0 3 7] 

(11) R3 0 N R3 1*5«ttJ«R3 2^ 1^— * o T\ tK^JR^* 
7c{i^^/^S5r^i"^\ $>5V^fc£ N R 3 0$5<fcU«R 3 1 tfS— IttoWyS 

10 [0 0 3 8] 

(12) R3 0, R3 1*: itKR3 2^f^t*iMi 1 -efc5s 

[0 0 3 9] 

(13) R4 O^JllSD 1 ;g¥^b31*R£;H£BmS^UTV^t>^C 1 

15 -6 7/^/Hx ±.|BE 1^^:» b^iR^tt^g^K^r^bXV^Tt* iv^ 3 — 8M 
i/^ aT^^/^s C2-7 7;^=/VS, C 2 - 7 T/^^r^/^S^fcfiC 2 - 

[0 0 4 0] 

(14) R4 o^tied 2 mfrbmn^frizmWh^^^x^Th J:v^c 1 

20 -6 7;^;HT^5, ^^^fca-^<Dii:feSV^^^:^LbO7KfP#) 0 

<D 21¥> 

7K^Ss ^P^yl^ ^7 7S, C 1 - 6 T^nar^I, 3-8M^n7 

N v 5 (ci-67/v^) 7$y*;^= ^Ss C2-77M;vM=;H 

[0 04 1] 
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(15) R4 0^n-7'ntVH, n-^f;l/£ % n-^V^/l^ 

5 (15-1) R4 O^n-^a tf7^t?*>5x ffc^^fcW^WifcfcSV^W:-?: 

(1 5-2) R4 0^n-7^St 5 fc5, fc^fe^fcte^rtfX&fcS ^f£-£;ft 
(15-3) R4 0^ n -^yf;Htl)5, i^^^ fcf«©i£fc 3 V^«^: 

10 tLfeC»7]cfP^o 

(1 5-4) R4 07)Vy7Y/H-efe5, ^1^«fcf«<D:^fc;5VM«tL 

(15-5) R4 0 ^^^-;vti;vy^=^jv^ 5 S fc-g-^fc 

15 (15-6) R4 b^v-^^-yk^-efeS. ^^^Ttfi^rO^feS V^f4 

^^e>©7KfP#?o 

(15-7) R4 0^xb^v-o:f;HTfc5^ -fb^#/^ fc^CDi^fe 5 

(1 5-8) R4 OfttZspu^fxi hf/l^^vl^-Cfc^ it^'^TM^ <D^^> 

2 0 6V^fi^:^b©7K?R^o 

(15-9) R4 0 3^ b^t Kn tf^ 4 — T/W< f;H"e$)5, >ffr£^ 
* 7C tt^ ©i&fc 5 V > tt-?r h <7)7Kf R^o 
[004 2] 

(16) n^U(7)6fTfeS, fb^ST^fi^^fcSV^tt^ej^TKfP^ 

25 

[0 0 4 3] 
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(17) XU5i|||^X'fe5, f^%'*^(^^(D^i:fc^V^f*^ttb(D7kfP 
m (TcfcU ^ (i) T?*$n5fb^^R55) 0 
[0 0 4 4] 

R 1 0 <h LT_LfB (2) ~ (4) %fc\X (4-1) ~ (4-2 6) £r5gtRU 
R 2 0, R 2 1 N R2 2 38«kT*R 23t LT_hfS (5) ~ (9) ^ftit (9-1 

) ~ (9-9) £51iRU 

R 3 0. R 3 l*5«ttJtR 3 2 £ LT_hfB (10) ~ (12) £r®*R U 
R40i LT_kf3 (14) ~ (15) %1tMi. (15-1) ~ (15 — 9) &»tR 

U 

n t LT_Lf3 (16) ^rM4R. U 
XI t UTiifB (17) Sr51tR U 

&mzm&&£>-&xm btvz> w&tfomz. te^t<Dm.& zwt-ztib (oamm % s s 

[0 0 4 5] 

1 —[2 — (4, 4 - v 5 ^ T-zl^s? n^^ls/u) — 5 — ^ h^^^^^P] — 4 — 
1— ^VU— 4 — [2- (4 — t —-fffl'*/? u^3r-y— 1 -^-/k) -4- ( 4 
1-7^/^-4- [2- (3, 3, 5, 5 —*r f7^f/^ D^^^/p) ^^c- 

1- ^D/atVMf;k- 4- [2- (3, 3, 5, 5 —T Y 7 * f-Asis? n^. 

2- {4- [2- (4 — t — "fJ-Asi/f &^.3ri//U) ~7 =c z=.;V~\ ^7^-1- 

-f/W -n— =^=f-?vT^ yy% k n 



WO 2005/063705 



PCT/JP2004/019795 



— 4 — (4— t —-f^-JV*/!? n^^f i//V} — 3 — (4 — Z?Z/ — 1 

f7^-4 - (4- t-^J-JV^txn^Zcls/V) -3 - (4-7^t°-<7v ! >' 

- i — (M -<yy= b U/k 

l-^^/U-4- (2 -v^ n^^v'/I^a^/l') t c ^7^^s 

1 -*7*?-fls— 4 - [ 2 - (4 - t --^f-zlsis? u^^r^/U) ^ ^ =-;V\ \f^<^ 

1- {4— [2— (4, 4 — iS^^/V^? n^drvvW) ^^^/V] fc'v^v^ — 1 

— - "P**^ — 2— 

4- [3- (4— t —-ff-JV*/!? n^dp-lf— 1 — zc^/L) -4- (4-7-^^ 

7^-1 — f/vO ^^^/^] 

1- [2— (4— t — -f'J-fi'l/? ~7 ^=./V~\ —4— (2— ^ h^r^ 

1 - [2- (4- t --ff-jV*/? dp--^— 1 -^n— /V) -4- (4— ^ h^rv't: 0 

1- (rb7tKnk°7y-4 — f/J^^W) —4 — [2— (3, 3, 5, 5 — T 

4- [4- (4 -/p hf/Hf^ — 1 — </V) -3- (3, 3, 5, 5 h 

1- {4 — [2 — (4, 4— v^^vWX^ a-^^ri^— 1 — zc^/V) -4—^/1^1) 

^/-4 — f/i^^c^/l/] — f/W -f9^— 2— 

1 — tVW— 4— [2- (3, 3, 5, 5 — "r h 7 ;* "f-J^Z u^^-^y/V) Z7 =c 

1-^/1^-4- [4- (4-^ h^v-t^U v^- 1 (/U) -2- (3, 3, 

5, 5-ff7^ ^/Ui/? u^^-iy/U) -7^=.;V] tf-^v 5 ^ 
1—^^-/1^—4— [2- (3, 5 ^^^/i^] t: 0 ^-^ 
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1- [2- (4, 4— S^r.^vl'S^ n^=¥->/k) —4— (ff7t K 

t2t°7>-4 — f/v^^-yw) t'^^v 5 ^, 

4- [4- (4-/f/l't^7^>'-l < As} -3- (3, 3, 5, 5 -T h 

7 ?*■ f-Asl/9 u^^-^ — 1 7 a^=-;V\ ^;Vfo ]) >\ 

5 4- [4- (4-^^/Hf^7^^— 1 —4AA -3- (3, 3, 5, 5 V 

7^ f-A/is? u^^c^y/U) 7 x=/k] 

1- [4- (4 — ac har->t: 0 ^y — 1 -2- (3, 3, 5, 5 — x 

v-^-4- [4- (4-^^^tf^<7^^— 1 ~-f/^) -3- (4, 4— 
10 /l^v^ P^-^v'/t') 7i=/W] —2, 6-^f/«/^!)y, 

4- {4- (4 — <yf;Hf^7 v^- 1 - 3 - ^ t° a [2. 5] ^ 

^ — 6 —4)V7a^~ M ^e/U7isV>\ 

1- iZ-7;V3ru—2- (3, 3, 5, S-fh^^f^P^f-l- 

15 1 — u-7°a tVl^^ 5^/^-4 — [2— (3, 3, 5, 5 — T V 7 /■ =f-;V%/7 a 

^dp-VyV) -1, 2, 3, 6-fb7t KPt^i^y, 

1—^^/1^-4- {2- (3, 3, 4, 4-f h7^f/^n^iyf;l/) 

1— -7^/^-4- [2- (4, 4 — ^-/Uiy? P^^f^) —4— (4— 
20 ^t^JJ^y-lW/l') :7=c~/V] ^7 5?>s 

1— ^5vV-4- [2- (3, 3, 5, 5 — *r h7^f/W n ^^f-— i — ^ 

1 ^ri/^ pt'p tf/U^^/U— 4 — [2- (3, 3, 5, 5 — T h 7 * J-tV-s? a 

25 l-{4— [2- (3, 3, 5, 5 -T h 7 ^ f o^^f - 1 -x^/W) 

7 ^ - ,i7] t^^v^^- 1 -7#i/—2—3ris^ 
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1 - (2-^ hdrv-xf/l/) — 4- [2- (3 , 3, 5, 

1— {4— [2— (3, 3, 5, 5-rh7^f^P^*^) 
tf^^v^^-l — f/W >^^>-— 2.-3rl/ s 
5 1 - (2-y b^riy^/^) -4- [2- (3 , 3, 5, 5 b 7 * f-JV^t 

4- [4- U-y^/l^^v^- 1 -^f^) -5- (4, 4-v^^vPv^ 
n-^^i//^) — 2 — ^ Y^-ST? zc=^;V\ -W*!jy, 

1-^^/1^—4- (2-^t°a [4. 5] y** — 8 - >f^7x=/V) fc^^v 5 ^ 

10 

1— [2— (4, 4— v 5 ^ ^-JV*/9 n^^rf- — 1 — ^-/v) — 4— >f y 

l-^n/P [2— (4, 4 — v^^/i^^ u^^Zs/V) — 
4- (4-^ b^ytf^lJ v?^- 1 --f/l') 17^^ /u] fcf^Tv 5 ^ 
15 4- [3- (4, 4 -v 5 ^ ^/L-v-^ -4- (4 f y^'^tVy 

{4— [2- (3, 3, 5, 5 — b^^f^V^ y^^/iyi t°^< 

^-y^-l-y/W Tirf—MJ/K 

1- (2 —en f>^v^^VlO -4- [2- (3, 3, 5, 5-fh7^f^ 

(R) 4- [2- (4, 4-v^^Vl'v'^ P^^r^/W) — 4— ( 

3 — ^df^tfn U v 5 ;/- 1 — -f/l^) yai=.7l^] tf^yv 5 ^. 
1— [ 4 _^^- / ^_2- (3, 3, 5, 5 -7- h =7*?- /I* is? u^^-iy/U) 
-4-7°nt>tV7i;y N 
25 1— [4 — ^ b.^-y— 2 — (3, 3, 5, 5 - T b 7 ^ f ^v^7 P^df 7 

-4- (7F7tKnt'7y-4 — f/vy^vu-) ty<^-yy. 
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I-Zf^/V— 4- [2- (3, 3, 5, 5 — *r h7^f/W u^^-i^/U) ~7 * 

l-^y7 f f;l/-4- [2- (3, 3, 4, 4— 7=- h ^ n^^- 1 

1- [2- (4 -v-^ n^°n tVl/^^^t^^v 5 ^- 1 — -f/V) 7^=/^] —3 
, 3, 5, 5 -f h 7 ^ f t7 ^ 

[0 0 4 6] 

< 1 0 1 > — jRxfc 



R 2 0 N R 2 1 N R2 2*3«fc'C*R 2 3 fc£ N ^-ffcliSftot^ TkMC^x 7K^ 
S n /Ma^yg^ v-TVS, =fnls 7§/I, (C1-67W) T 

^ (Cl-67;^) TtBB 1 ' ifc&»&»iR;**LSfEife£«r 

TV^% J^C 1-67/^^ TIEC 1 ' Sl^^IfX^tiSitl^f LT 
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R3 0, R 3 l*$£XfiR 3 2 « N 151— *fcttj|ftot, tK*M^s tK^Ss 
y^JOR^ V7/I> ^^^v'^ C 1 -6 7/^;l/l,'C 1-6 XA^^v" 
S^fcfiC 2 - 7 7/1^3 ^r^*;^=;l'I^*td\ &3VMi N 
5 R3 0. R3 ltfcttR3 2©V^ftl^20^-^^oT, t^yl (5&=0 

R4ott, tied i ' mfabmyi&frizmWi^^r^x^^x-b xvc 1-107 

/V=3r/u£f:7cfi 3 - 8 n T/l^^/^SSr^ U 

<A 1 ' If > /NO^JfH^ C 1 - 6 T/^/^£*5«ttfC 2 - 7T/Mr 
(fa U $ *L5 n fc n ^-^i? ^/v* £ — If ft o T * 

15 <B1' H> 'M^VUKiFx 

<C1'S> ^7/S^ AD^yg^ 0 1- 6 7/^2^^0 1- 67 

<D1'I¥> Ml> ^o^^s ^7/Ss Cl-67/V3^ 3 — 
8S^p7M/>S, 4-81^tpII^ 5-1 Ol^rnTU^il, C 
20 2-77/^*/^=/^ (Cl-67/^/V) 75 7^/^^!, v> 

(Cl-67/^/V) 7^7^/^=/^ 4-8ft^fP^/^'=/H^itf 
5 — 10 M^-x p7!) — /l^^^/J^/vSo 

< 1 0 2> R 1 0^-flBA2'^fe^^^5gmSSr^"bTV^-C% .fcV^^ 
^^^^/I/^fcfiTIBA2'»^b^iR$tbSKt^£^WbTV^T^ j:V^v'^ n 
25 ^^=:/H-(ffc5, < 1 0 1 >\Z^m<Oi\&^%t^t.^<D^&&Wttfrlb<D7k 

m^) 0 
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<A2' ffi> c i-67;i"¥;H33J;tJ«c 2-7T/v^\y>m OffiU 

<10 3> R10^Cl-67/^/H, 1, 2— Mi^f-l/^S 
/>StfcttCl-6 7/^H, l, 2-^^v>-S. wyS, fb7^ 

<104> R10^ s */9 d^^v'/H, 4 — ( t — r/^Vt') v-^ D-^vvl^ 
N 4, n^^r->-/i/S N 4, 4 — v^^Vl^X^ n^^^/t^L 3, 

3 , 5 , 5 —7" h 7 * f^^^ 7 o^^^ls s£ 




<105> R20,R21 N R2 2£5j;7J«R 2 3 #k |WJ— ^fcfi^^oX, tR* 
^ n /NH^i/JSC^ v-T/fi, 7 5/1, ^7 (C 1-67/^) 7571, 
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^(Cl-67^) 7^;l, 7 5'iJ^1 L TSttTV^T%J;V^Cl-67/l/ 
dfvi^ ^y^SJDiC^BifeLTVvrfc J:V^ 1 — 6 T7^=i ^ v^;£f;:teTIBC 2 ' 

> i< i o 4 >^fa«4(0{b^^fcfi^:^fe§v^^«tt&.^7kfp^o 

5 <C2' S¥> C 1 - 6 7^3dr^l*5 it/C 1 - 6 T;^S D 

< 1 0 6 > R2 0. R21.R2 2$3 £t5R 2 3 ^\ |r]— tfcttM^oT, 7KSt 

io y vvs-efc^s < i o i >7 T im.< 1 o 4 >mfB^^'fb#^^7ctt^:(D^:fcsv^« 

< C 2 ' S¥> C 1 - 6 7^3 itKc 1 - 6 7^^r^l„ 
<107> R20.R21.R2 2*5j:tJ«R 2 3 CO 9 ^ N &< t t> 3 -o^7K* 

15 < 1 0 1 >753i< 1 0 A>\zMMl<Dik&^titM^(Dm.&^^~&^:f^ib(D 

<108> R3 0 S R3 1 3o £TJ?R 3 2 HJ — ^fcfiM^oT, 7K*M^^/t 

[ici-67;^;H^tK fc^v^i, R3 o^it;R3 irt'feoTt 

(5t=OK) T*fc?K R 3 2^iJg^f fcfiC 1 - 6 7;l^dr;HTfe5 < 
20 10 1 >Jbm< 1 0 7 >^fa*(D^#)^7cfi^:(75^:fe5V^^*^:t^b<7>7X?P#)o 

<109> R30.R31 :&£t)«R 3 2 #\ IrI— IcfcteM&oT, TkSfJPiC^ 7c 
{*^^-7^^^\ fe5VMiR3 0 4o<fcTj*R3 (5£= 
om) T'fc^, R 3 2^ 7 K^M^^fc«^^l-*-I?fc ; 5< 10 1 >M< 1 0 7 > 

25 <110> R 3 0 S R 3 1 fcit/R 3 2^f-<-C7Ki^1?fc5s < 1 0 1 >75 

Kio 7 >fcftlfc<Dfc&fat-lt}&^<DMbZ\tVtttih<ofr%ayao 
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< 1 1 1 > R4 OtfSTfED 2'^^b31^$tb6B^S^r^"l-"CV^Tfe iV^C 1 
-6 7/^/Htfc§ N < 1 0 1 >7b^< 110 >\z.mWL(Di^^)^t^\~±^:(Dm.^> 
5V^^b<£>7KfR^o 

<D2'f¥> C 1 - 6T/U=r3rl/^ 3-8l^^oT/^^ 4 — 81^ 
5 ^nS£> ->X/K, ^ey (0 1-67;^) 75/*M'^^ C2-77 

< 1 1 2> R4 O^TIBD 3 '|¥^£>S^£;a5tt^S£WU-r^Tt> <£V^C 1 
- 6 T/l^/l^-CfeS, < 1 0 1 >7Z?M< 110 X-fBic^b^^^fcfi-e^^fc 

10 <D3' m> * b*is& ^h^S^ ^a^ntVH, ^7/1, ^^vU 

<113> R4 0^n-'/PtVWS N n-^^^S. n-^7^/H, 

^7P£ S 7 v^^v^^ ^- f^f v-^^/^-Ss $/^pt7°nf;^f;i' 
15 K^7c{±4-^ b^fc Knt°7^f;Hi?fe5, < 1 0 1 >7ttm< 1 1 0>^ 

< i i 4 > n^s i (D^Trfcs. < i o i >7bm< 113 >^fa«^t:^*7b 

< 1 1 5 > Xl^l»tfc5, < 1 0 1 >7j^< 1 1 4MnfBffe<D'fi^B^^ 
20 fc^^fe^VMi^tib^TK^Rfeo 

<117> <101 > <Di^m^tz.n^(D^h 5 VMi-tftb 0> 7X^^-3 ^"f 

< 1. 1 8 > <101 ><D^^^^rc^<Di^fe5V^{i^:^fe^>7kfP^Sr'g-^"i- 
25 <119> <101 >(7)^^^^fc«^(D^feSV^{^^:fLb^>7KfP#?^'a ; fi^i- 



49 



WO 2005/063705 



PCT/JP2004/019795 



<120> < 1 0 1 ><D\^m^tM^<0^h^\^fhh(D7^nm^^'f- 

< i 2 i > < i o i > ©<b^4fe*^tt^©^fcsv^tt*^fo©7kfB*Sr-g-^ri- 

[0 0 4 7] 
[0 0 4 8] 

&?&w<Dfc&ys (i) ssi^^wc-fb^l* (ioo) fi, WT^ia^i-s^r 

t 

^mm<Dih^ (i) tiba?^ b&u cm, r>&, e^u n^. p^* 

£fc, ^m^t^ (1) ©5%X l^S^Jl^^fbl^ (ia) (4, TIB 

Gife. nm. Km, Mm, Q&&tz&Rmz£y)mm'rzzk&-cgz 0 
&b^ s ^mm^t-a-yo cd ©5^xi^cHi©ft^ (ib) *5<trj« 

(10 0) f± N TfBAjfe, Bjfe, C?fe N D?fes E&fe, K^, M?fe 
N S?fe s T^fe^fcf4U^fcJ:t)M5t-rart^T^6o 
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[0 0 4 9] 

(Am) 



3 23a 



R 22a 



R 40 — N 




R 21 



(1B) :X 1 =CH in (1) 



##^et, -fb^fe (2) fc: N T/u^/Htm (3) te#/i^~/Wfc£U (3) 
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IzirZ^kKXV) , &3&m<D{k&to (1) «r«3t^£;£ife , T?ifc5J&\ foSV^i. 
ffc^ (2 0 0) £ N JifB£|ia«©SJS&fT5-£fc:«fc!K *mW<Di\Z&%) (l 
0 0) ^M3ti-5^fex:fc6o 
5 -hfB^^r— -M^V^T. R 1 0 N R 2 0 „ R 2 1 N R 2 2 N R 2 3 N R30, 

R3K R32. R40 N X 1 *5 J;TJ*n fiffftfeO fcO £ pllclST?*) K) , RIO a 
„ R 2 0 a -, R 2 1 a N R 2 2 a N R23a N R 3 0 a N R31a s R 3 2 a 
«t t5R 4 0a|J N ^rio n R20 s R21, R 2 2 N R23, R 3 0 N R 
3 1, R3 2jo«tt;R4 0iifiT^5^ #*©l±^t5g 
10 tl^l^^fcRl 0, R20 N R21, R22 N R23, R30, R31 N 

R 3 2£5 £U*R 4 0#KT?fe t> s W 1 «:V^:b^ 5Afc8tK£r^ U i&PftJfCT-, 

© i 5 ^7 U ^;^=;vt^r^Sitfc !) , #3Sfcf3\ HifJifC^- 

2 0 <T/^ d r/Wb> 

f ;vt°n !) F>© i 5 ^7 5 Kis Ti?f-MJ/K -fy^f M);kz) 
25 «fc 5 ft- ^Is h/l^^b -<^i?>b ^W'XDj; 5 fr^#$=^Mb7kSffS3; 
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°c-efc»9. &ma^ ojsrn i 2 o°c-efe5> 0 

£0£B#fp3^ m^Mf^ ram* £a»^-<fc Mm, o. 5 

< # ~/Wb * 7c ^ /v* > 

1, 2-^ u uzc?^^ IHiitfb^*© J: 0 ft/>t2^Wfc;Kft7lc3ff 

ig^(i N ^pn^y, fh7tFn77^ ^/W/VAT 
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10 °C-T?fc«9, -7 0B!6 0t:tfe5 o 

sjwkwu mmmm, mm, nm, &j&m.8t\z.£ mn. o. 5 

Bii4 8B#^-efe^> 0. 5 Tbm. 1 2 J$Fiart?*>3o 

if.^m(0\^m (l) Ssi^SSW©^* (ioo) te N ±JBfc«fc 5#6>tt 

15 *fc. n^titi^m (i) fei^i&timi (ioo ©rio« 

riti!), R 1 0^MjS©ltl^f ITV^T!) 5 - 1 OMv^ nT/^^r 

*mm(Dfc&m (d ^fctt^w©^* (ib) (^#9 (d 

20 #6>ttyt-fb^*b (10 0) ©R10 # s fi$y££rW tTV^T t> <£ V"* 5 — 

(IB) (1) l^(t5Xl^cHS©MW ^isitms. 
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& J ' — jV<o <k 5 ^£ T ft* 3 • — /MfpL v^^vi^x— tVK ^y7°nt>^r;K 

^f;kx-f 5 Z^i-f BfcHfc.* ^vK I^^^K S^Bfer^n fcVK 

75 K ^Wth7 5 K N ^t^f;HJyiM)7 5 F\ N— ^^nf 
n U Ky©i5^7 5 KISs ^^f-^ ^:7^>\ D^p-fy, ^jftx-f/KZ) 

Wfg^g'J^^^^b^V^'b©^fctL{»^|3g^^i^V^^ N jyfr&^f^ ^ 

&#l;i&&£n-CV^;fc-tfS#f£ bV'O, 7PPMJ7 ( b U 7^^7^7fN^^^ ^) 
( I ) (Wilkinson © J: 5 ^&«##«0£«&ai*ff § £L t & 

^ril^fis TO— ^*^J»«S zkT'MP bTV^T & J;v^ 5 7531 

m^»4^i-^SfitbTrO. 0 5 77ill 0{£t*&><9 . 0 
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7^M2 o omm^fov^ mmas, o. 5MiooB^itfc5 0 
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*$m<Dtt&m (1) Sr3K3i^-S*-fe"t**>5^ fcSVM2 % (2 0 0) ^ 

. ±mkmm(Dfr!fc&ft?z.bfc£V), *mm<ott&® doo) srssBti-s^- 

ifB^^— Afc&V^t^ RIO, R2 0 N R21 N R22 N R23, R3 0 N 
R31, R3 2 N R40 N X 1 *5 XXfn ft fetMCR 1 0 a „ R2 0a N R21a 
N R22a, R2 3a, R30a, R 3 1 a *5 J; TJ^R 3 2 a filtuxli© & (D t W\M 

mx*fo& 0 R4 0bftFJri©R4o^45©^m j&vo N mmfcyo&M 

j^L#5*/^-/Htfc^/V'*=>'H?rft5Stfc5 0 ft&s R4 0b_h 
#^Ei- 5 fits «f*^ $ v ^ x h «fc v \ 

ft £5 . Hfftfc ©Afe^^M^ / Wk f: 7c fit* /waft ^/WfcXS 2p C Tfr 

*mm<Dfc&m en ^j:^^^^^ doo) ±iB^«to#b^ 

^fc, #btbfc^#l (1) 33 £ m# £> ^Tc-fk^fe (10 0) ©R10« 
U/t7K*^n«r-f _ Sr.^^«J: 19, R 1 0 LTV^xt 5 - 

IB) 0ffc^#3 (1) tfcltSX 1 ^SCHi©ft^ft) ^#5iim5„ 

n-hfhtz.it^ (10 0) ©R 1 0 ^ s fi^£?rW L-"CV^TtiJ:V^5 — 

(IB) (fl^* (1) t^(t5XlMCHl©{M) 

ds^^«„ ft*5, ^^#iti-5XfSirSfr5zti(D7j<*^p<DX@^{i, 36Sft»<g-te: 
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5 o#^T*fctt^^ET. (2) tcT/vft K (5) ^fcfi^h^ (5) 



59 



WO 2005/063705 



PCT/JP2004/019795 



fc&m (1) &J43fei-«^rfe"X?ib5j6N &3VMi N /ffc<8^ (2 0 0) fc N _hfB£: 
IfO^SO&^fT?^^ 1 ^ #3B0l©ft;iHb (100) Sr3K3g^-«^fe^*>S 

o 

±M^^—M^^X^ RIO, R2 0 s R 2 1 N R22, R2 3. R30, 
R 3 1. R32. R40. X 1 *5 «fc TJ?n & 1 0 a „ R20a, R21a 

% R22a s R23a N R 3 0 a N R 3 1 a $5 «t XFR 3 2 a fift&aSO t> <T> t 
it?fe5„ *fc. Al*3it^A2W:0faOR4O^#«©tJ:jgLfeK"^*>5„ * 
jb\ A 1 * 7t A 2 _h fc##*f S g^S Jif*S £ ttT V^T & =fc V\ 

& Ififti" 5 t CQ -e t£ tf fi t£tft \ZL mfe fit ft V ^ # N M?faW} f± v v 5 ^ — 7" /K 

7K*Sx Tirb — M7/K ^ y 7*f n = MJ J: 5 ^i- h/i^n^ 

o 

y *2^<o i. 5 s&K 5 mm^iJS, ^JR^-tK^^^ if £«f 5 £ i: 
gtJ^^^^L^VV^(D-T?fettf»fcPS^^^V^5 N Affclft^te, Shifts by 
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(D&5%:/i"(xmM&mTz>z.k&-?%s 0afcf$, ^rr«*s -e& 

-So 

Rj5Sn#WWu WISJIS^ ^£>k Wis RMi'<t^*5^ 0. 1 

75riE2 0 ORffffl-Cfe^ tTMfcte, 0. 1 73rH 2 4 H#IWefc 5 0 

fc:fc3 % ±iB#feSr«^-f- 5 ttft, Ahmed F. Abdel-Magid b©J. Org. 
Chem. (1996), 61, 3849 Sr^fcrf 6 - £ tfS*C# £ - frUnRR^S *bftV\, 

*mm<D4k&m (1) feit^^W©^^* (10 0) f* N _LfBfc«fc D#btt 
5 KJESJB^fe a* b SBfii" 5 #*fc tit) ¥Ht * f*»i^i- 5 ^ i: *s -e # S „ 

f-fc. (1) *5ctTJ«#fetb7>^^ (10 0) OR10« 

ioi^om/H-cfc5, (D ^fc^^^o-fb^ ( 

ib) (fc-a* (i) t&tf-sx i ^scHio^) ^is^imso 

nhfhtiit^^) (10 0) ©Rl0^itSSrtbWTt«3:V^5- 
(IB) (-fb-S-lfc (1) tfc(75XlMCHl©^« *#5ii^tf#5„ 
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(100) 



Dm*. ^m&m*p, \^%® (2) 1:^*;^*=;^^ (6) ^t>^> 
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iq s i&m\(D\Y&m (1) Sr®iit-t-5^t?fc5AN fc&W (2 0 0 

) JrlB£l^8l©KJft&fT$£i:te:«k*K *&W<Dfc&yo (10 0) SrMitl" 

5 ±13^^— -M^V^T, RIO, R2 0 N R21, R2 2 N R23 s R30, 

R31 N R32, R40, X lfc^tfn^bW'R 1 0 a , R20a, R21a 
s R 2 2 a . R23a, R30a, R 3 1 a *3 «fc 1FR 3 2a fiM^(0 %<D b W\M 
H-e*)5o £fc N Z1 N Z2 N Z 3*5 £t>*Z 4 J»SI<^R 4 0 £#3<m-i®bfc 
Iffe§ 0 &3b\ Zl. Z2 N Z 3£5 £rj?Z 4_h^#^Ei-§«m»f»«$^X 
10 V^Tt>ctV\ 

15 CO J; 5 5feT^= — ^nn^/i/A, ^DD^y, 1, 

RJftM&W^ ffi3BJ0§C*sk fK3l^«fct)S*5^ - 3 07^1 5 0 

25 KMllfi, mfg»4s f^ij> iSHs OTSiaf5l^5^\ it, 0. 5 
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*$m<ott&m (i) &&x&f?m<Dtt&m (100) ±ia^«t!9#bn 

^tc, ^bftfc-fb^ (l) &«fcT*#k;ftfcfc^ (ioo) ORio^tn 

UfcTK^^n^r-rSiii^J: 9 > R l oas^JS^tttfeS&WbTV^Tfc J^5 - 
10M^nm/H^5, #3§8l3<£Kt;-^ (1) £fcfi;*3SBI3tf>fl^«& ( 
IB) (<ffc"£to (1) l^lTSXlMCHiOfM) 

#btLfc^^3 (10 0) ©Rl O^ftS^f LTV^TfeiV^S- 

(IB) (<ffr£*» (1) i^(75Xl^CHl©^i) m-tmSo 
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(Eifc) 
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T* — Yik&m ( 7 ) ^/cttfi^T ^ 7 U;i>i$=.;v? n y vit&m ( 7 ) SrSOS 

(1) Sr5a5ti"'«*^"t?*>5A\ fcSVMi, (2 0 0) U: N _hfa<k|WJ*<D 

5 BLm&ft? ^kfc£V), *2&m<Dft&Va (100) 5 5 «, 

±m*3c— -MC&V^T, RIO. R20 s R21 N R22 N R23, R30, 
R3U R32 N R40, Xlfc^tFn^bW'Rl 0 a, R20a N R21a 
„ R2 2a s R23a N R3 0a N R 3 1 a $5 £ 7J?R 3 2 a f*HUaZE<D t> CO t MM 
mX~foZ> 0 ^7C. A3, A 4 it/A 5 »FjfS©R 4 O © LfclT^ 

10 S„ &3b\ A3, A4*3j:t^A5±^#fti-5«mSf*^^tl.TV^Tt>«tV\ 

mny^y\ 1, 2—x??uua^#Zs s m^ksk^CD X 5 ^-^P^Wfc^'fbTkSt 
15 7VK ;/-Yy7°nt>x-T/K fh5tKo77^ v^^f-^, v>y f 

20 ;i/^*!J^ hy^^vKT5:^ MJ^PtVwT^ys MJ7'W^y, 

fcfyv^ 4-fc°ny^y t°y ^y N tf^yy, 4- (n, n—v^ ^/i^t ^ y 

) tfPv^ 2, 6-v 5 (t-^fVlO -4-^^^^ ^r/ D ^ N, 
N-iS^^-sUT^V is, N, N-v^^v^T^y >\ 1, 5 - ^Tiftfv-^ n [ 
25 4. 3. 0] y^-5-^^ (DBN) S 1, 4 - ^Tif tf Z/# n [2. 2. 2] 

^-^^y (DAB CO) N 1, 8-v ? Tif^v'^n C5. 4. 0] <7 ^XTJ - 7 - 
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=czs (dbu) <D&?t£^mMMM&m-fz>zLti£-e%, mmtt. mj^vv 

2 4^R|-tf*)5o 

^ISM^-fb^ (1) *5 j:Tj?7|c^0^(Dfb^ (10 0) {is -hfB^J: <9#btb 

^fc N nbtit^k&m (1) *5«tt^#e>tb7h-fb^ (100) ©rio« 

bfc7K*»^-rs:i fcfciJ: "9s R 1 0 ^^©ftSlrf ttV^T i 5 - 

loi^D/^n^s^ ■#&m<Dtt& t fo (i) tfcw*38iofl5^«) ( 

IB) Uk&m (1) H*Jtt-5Xl^CHl©ft^» mrw^^^ 
$feHls ftbfaltfc&lto (10 0) ©R 1 O ^ttilrt LTV^Tt iV^ 5 - 

(ib) (fl^w (D 131*3 5 x i ^icHl©») irisrtms. 
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(Fife) 




(1A) 



*fc(3:^#BMT> fls£*4fe (8) ir-ffr^Hfo (9) irSr^/fc (Am i n a t i o n 
ttfiAm i d a t i o n) U # b n^^^Of^HK^^M^ £ <9 

rtta^ *mm<v4k&m ( i a) (ufrsass ( i ) ^*5it5 x i ^ssiis-^©^ 

±|B^^r— .MZL&V^ RIO, R20 N R 2 1 N R22 N R23 N R30. 
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R 3 1 N R3 2 N R4 0 *3 «fc n ft b tM' R 1 0 a N R2 0a. R2 1a, R2 
2a, R23a, R 3 0 a N R 3 1 aioitFR 3 2.a (li^tCil^f it'fe 

<^7> ! ^ (0) fcfej&<Z>##TWKJfc> 
K>o£5ftT5 Ki, h/k^c> N ^v-tf:^ 

CO X b ft^ — r/V'Ss ^^/-^K 7K n— /K ^ y/n^ 

n-^^y-/K ^y^/-/K t-^>/-/K ^yr^^r/^ 

(7) «t 5 ftTVl^ — /HSn Tirb^bU/K >f y/f p — MJ /^©=fc 5 ft— h V A* 
^7 5 Kn ^yi/^ rl^n Ko77^ v't^tyv v 5 ^ 

7$>o N ^i^^tgftglJ^t^^^Uftv^%(D■^fetbf»^PS^fiftv^^ jy^ 
£fcfi, TIB^-T^v^-A (0) SffI^^ftS«^7^^A$tfr*5^t5 



69 



WO 2005/063705 



PCT/JP2004/019795 



& (o) mmwtt£%&n^7vy^fck\,x\^ i^oft 

<KN£lE5£i*fcV^ ftffcftjfctt* mm^W&s 1, 1' 

$^7^ y) yinty^on^yv 5 ^^ v 5 ^ o n \fx ( b U — o — b V As 

ftxy^^) s*9W^ i?4rnu\?* ( YV xis? u^-y/ufcx yr >0 ^ 

^gf 7F rTIE S'J Sr^fife U ft V ^ <D 7? *x fif # ^ RR£ « & V ^ Mcffc W 
s 2, 2' -tf* (v^^/t^*^ y) -1, 1' (BINA 
P) s 9, 9— Vtf-fV— 4, 5 — V?X (*?-7 au—jVik^-y 4 /) ^r^^T^ (X 
a n t p h o sk MJ - t —"ff-Asifr*? 4 ^ b JJ ( 4 - ^/l^ * —AO * 

*:7-f^ M)-2-7UM^7^y, 2- (i?-t-7*f;^7^y) tr 

7 x -;i/ N 2- i^y? u^^^/Uy^^y 4 /) ^7x^;K bJJ ^ n^ap-i' 
/l^^T 7 ^^ 2 -v^v^ n^^iX/^/jN^^-f 7 - 2 ' - (N, 
5/) tf^^^/K 1, 1' — tf* (i^^—yl^;*^ y) 7/^n-fe^ N v 5 - 
t _^ / V^^-^^b77/^PJi?Wf > 1, 3 — tT^ (2, 4, 6 — 
b V ^Wx^) ^5^^-/1—2-^ V y*>-?£k*%mf 5- fctfST?#5o 

y^A, ^tV?A s ^U!7^ ^ttMI^A, fimfc^^VJ*. 1% 
m7km% !) 7^, f^7^ »^ M7A, y !7 A. ^gfi? 

7s/{t:*y7^ tk^^ b y !7A N TKBfe-fb^y i^a 

o J; 5^«»«^fcf± b y xf;v7 5 ^> i, 8 -if* (y^W$7) 

1, 4-v>T1ftf^n [2. 2. 2] ^-^^^ (DABCOk 1 
8 _^ Ti f fcfs^pr [5. 4. 0] <7V^77-7-^^ (DBU) © «k 5 J&^T 



70 



WO 2005/063705 



PCT/JP2004/019795 



H-ft^ h y 1, 4, 7, 10, 13, 1 e-^tt^Wnt^^f 

#>-(18-Crown-6K 1, 4, 7, 10, 13 " ^^v^ n 

l/ffX^ (15— Crown— 5K 7 vW^T h 7 'f'^/VT Z/ 1 * — # A, JUt^ 

£>»9, $?jg}-{4 2 075^1 1 0°C-T?fcS o 

Ml 0 OB^P^-efc 1 ?. 05S^W: N 0. 5 8NFlHt?*>«o 

Jfe*3. Jifa^^^-raXfifci: LTte N D.Prira Tetrahedron (2002), 58, 
2041. *5ct^ L.Buchwald J- Organomet. Chera. (1999) , 576, 125. t£ if &r^f 

-^^/l/t°aIJ V^<D£?t£T 5. KM, b/^^s -0-i£>\ =¥i/V>, * i*"?- 
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*k J^fc#i uk 4&fc$Pi (11). ^kffi (ik mitm (i), (in 
s mmm (id, is^ (id ^mm, iTtwt h c i i k 

10 ) "CfcSo 

/W N v^^- V^^'y /K ^ I/^-ZK 2, 6 — v 5 ^ ^Vl^^/— A\ 1 — 

20 y # a % ^^-fev-^-^. y y^>. %m.~r h y tk^-?- h y y^<z>£ 
5 ^iisist it.fi. % v $ tf ^ ( h y y y /D r $ k© «t 5 & 
ssiriifsrt^t, ^fis^f^^yy^s !)yis*^^5o 

25 tti^M^ SMStifl^S^ ii3t N o. l 
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ft:}b\ Jt1B#fe&M^ ttlt L. Buchwald ib<D0rg. Lett. (2002), 

4, 581. Sr^tfsr. k&X~%%tf^*hfcmfe£1nts:\t\ 
■#.3&mv>i\& t to (ia) JfcJBfcU: «9#btL6SiS^-a-W^^i"S^ 

|S7c N #bttfc^% (1A) OR1 0 flSffilSUis&r^r bTV^Tti.efcV^ 5 — 10 

*.&m<Dik-&m (ia) *#5it^t5. 
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(Gifc) 




(1A) 



Gm*. ^m^mn^. mn^m<D^r^ «^#^r. mm^^T^t^ 

it^-m (8) bik&m do) tSrjx/SU #bfr5fls£-*»<0fiMK£ 
SrBfSfcJ:»9l^*"t-«-i:^«t f n ( 1 A) (_L1E5£ (1) fc$stt 

_h|E^^—^^*5V^T N R10 N R20. R21 % R22, R23, R30 s 
R 3 1 N R3 2 N R4 •0*3«tt5n*;bW'R 1 0 a N R20a, R 2 1 a , R2 
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2a. R23a, R3 0a N R3 1a N R 3 2 a #5 £ XfiR 4 0 a teffii&O & <D t 
PIfi-efeSo ^7C, MlafiS-B (OH) 2 t^^Wltl)5o 

-^f;kt°n!) F>Oi^ir5Kis ^no^s ^nn/^y, 1, 2 

(II), Ok ~7;v3ru * ? ~y * jv-fc^&ffi (I I k $PK V^f-^ 

— V (II) fcifSr^lf #?igK:kk (I I) tffeSo 

;kT ^y, t°y^y, 2, e-zi^-v^ n - ^ fvi^r/i^ y ^ 8 

-^TlffV^n [5. 4. 0] 

fiqftfci^ *W*a7-^ fyi?y-N-^K *yttt2, 2, 6, 

—is—-? (<KHc 4 A) '-efeSo 
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Kj£B$raf^ m^mm, mm, mm, zn&mmfcxvm-te&tK mm, ub^ 

5 i£mW(Dik&m (1A) W\ ±|B^J;«9#b^SKJE&S*^«l^fe^ife-t-S^ 

£7t, nbtifc^m (1A) ©R10«Slrf LTV^tt>J;V^5-10 

io lf.$m<ott>&ty (ia) 
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(H80 




(1A) 

(ll) hty&tyn (12) fc&RJSU »btb5-fk:^«5©^fliaE*r^fS^«t 5 Bfe 

*t5rtta!5, *mm<Dik&m (ia) (_lib^; (d ^aattsxiasMsm 

-hlB^^r— A^*5V^T. RIO, R20, R21 N R22, R23 N R30. 
R31, R32, R40, n^itMVl ^ Wl-R 1 0 a, R20a, R21a 
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R22a, R23a, R30a, R31a, R 3 2 a *5 J^R 4 0 a fitfifrifc© 

-<>"fer;/ N ^nn^yirV, 1, 2-^^pn-^yify, h/i^m^ > dfv/^-^(D 

t Kn77^ v^^rf-^ b^rv^^^ ^yy^I)3^-/^^f/I/ 

^=5f-y-y. ^vvy ygf by T 5 b\ N-yf;^t°D!) Ky<Di5^7^ blS^r^f 
^fiS^fis -f* /K 1, 2-y^pn^yify b/1^^ dp- 

y ^/i^y y^ b PT5 K-efe5 0 

y ^vy^mft^bTK^-^fc^-rs wi: t>-e^^o 

^SlJ^^^^b^v^^<D-efc^^^#^pg^{i^v^^ N jy^^, by^^ 

y..DBU, DABCO©i5WtiIfcb<li»!J^ b y 

„ 7>o N ^il^^^SlJ^%^^b^v^ 1 b^^fct^f^ii#^PS^{i:^v^^ N 
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5 myosin, mmwM, nm, sjsssict^^s^ mn, 0. 5 

7bm 1 0 O^FBB-TffcSo 

#btLfc^#) (1A) ©RIO ^Slll?:^ LTV^TtiV^-l 0 
10 nT^^-^lof-ptiis Afeif^Htr^brtTK^^P^ri-sr ^fc«t«9 

*^W©{^^ (1A) £r#5^ 5„ 
15 )mj^§rAtt#x.X^JS-rsr £ fe-e#S„ 
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ftTs ft^fe (1 3) ^KVm&mt&M (14) ^/c{i^X#M^ (14) £r 
g^UT (Suzuki ^fcjSfctt Stilled). #btb^{b^^^£^Bfa^«t 

!i r da !) , ^?e©{M ( i a) (_L!B5£(i) fc&tfzxi-Am 
mm^vfc&vo) &mit-t%j?fex»foz>i!)\ &3VMi N deo) ^jlib 
tmwkvEifo&ft^x, *&w<D4k&vo (ioo) srna^-rs^fe-cfcSo 

_bta^^ — A^joV^T^ RIO, R20, R21, R22, R2 3 N R30 s 
R31. R3 2. R40, n *5 XXfW 1 a h Xtfc R 2 0 a N R2 1a N R2 2 
a, R 2 3 a N R30a % R31a, R 3 2 a *3 J:t*R 4 0 a tei!fcizli<£> t> <0 t W\ 

WMX-h^o RiObfl, tt*fcS£r^rb-CV^t>J:v^5-i 0ft^n7^= 
^S4r^U ^OltStt^ ^«£ftTVvCt> £V\ RIO© rftlSlrf UT 

£fc. MlblKB (OE 10c ) a l*fcttSSn (E 10b ) 3 S^^i~ 
„ E 10c ttCl-67/^/Htfctt2o^-ii^iot, ^/i^-egi^tb 
TV^fc J^C 2 - 3 7;^^^1^U E 10b iiCl-6 7^^;HS:^t 

■fern*, Mibia^^fe^-t'feSa 

< Suzuki ls#ffi&> 

13) hit&m (14) tsr^jsu mhthZ>fc&yd<D®:mm$:ffiMfc£ t>^* 
nr^a!), ^mm^t^-m (ia) (_bta^ (d tfcitsxi^ii^ 

(D^^ffox, #§m<ott&m (ioo) &SBtt-3:*r$£T&So 



81 



WO 2005/063705 



PCT/JP2004/019795 



-^/kt'P!) Ky©i5^7 5 KISn h7t^>\ y v-^- 

5 fc;*^;^^ KIBfc L < ^ fc « ^ n b ^pjoil-g^j 5 £ £ 

N 0ii(-f^ ^7:f/^/^7^ b\ h7^y. ^yvy % ff7tKn77>' 
^$^§^7^7^ (o) ttiiim iw^^isi^^t, 

ijfyr-fefy) i^7^^ N tr^ (y^y-7'pf>7i?fy) ^v>!7i^ 

TIB -7 A (0) tu«^*5^®^^^r7^#tf**5J:tJ«T 
20 fB^^-r^S-WEfi^-^om^^^^ "9 5M1 :, T*4^t5^7v ? 7^ (0) 

mzmfet±te^&. AffclftKite, ft»^7^yA, 1, 1' -if* (i^^/t^ 
25 ifr*7 4S) 7xCi?y^7no^7v J 7^ i?7nn^ ( MJ - o - b V ?v 
^7^7 4 1/) /^v^A, ^OPlf7 (hJJ^^n^'WV*^7>fy) ^ 
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l' — if;* {-Jy z^^-jv-T^^-y 4 j ) 7xo-fey, v=- t — ^^-^tJs^tJn^^a 
# y «? ^ y i/m^-r h y vj*^ j^sh?^^ y £^ ^-7- M)7^ 

iitSI, thyt>Axb^7K tMJ7^-t-7b^7K ^^5^ 
tfttfyyA, ^kfcyT&J*, ftfttb!J7^ *^ h77*W 

Jb'ia^'feSrM^i'SSrfifci: S. P. Stanforth Tetrahedron 
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(1998), 54, 263. 3o<kTJ< N N. Miyaura, A. Suzuki <D Chera. Rev. (1995), 95, 2457 
ft if Sr^i frf 5 £ i: # 3 # r. K5£ $ ft * V \ . 
<stille Ay^V ls?EU&> 

«stes ^Stt^J^^ /^v>>>i» (o) i!©#4T> 8s#n$K£#&T£fc 
tt^fSTs TOtt^,f*(D#HmT^7c{i##ffi^T> (13) kik&m 

(14) tSrSJSU #b^3'fb^<Z)f^S^FJfM^J; I 9^-r3^i:^ s t "9 

N *mm<oi\&m a a) (jlib^ cd tfcit5xi^i»©ft^) 

5ti~S^?fe"Cfc5*\ {b£-4& (19 0) U:JL!B£:lRl«©aES£rfToT 

„ *9&m<Dik&yo (10 0) SrJ83ti-«*-fe-C*)«„ 

Kyoi5^7^ FIs -^-tf^ ^>>i/^ N * i/^-UXDk 5 

C5 J: 5 ft ^ - T 7vm &5V^t±*tib f^giJ <D £r ^ tf 3 £ t ^ # N 0 jg ^ 

^7cf*. Tia^-r^v^A (o) HtrW^^s^-s^^^^^f^^^^T 



84 



WO 2005/063705 



PCT/JP2004/019795 



#fcfiK5mftv^ ju^-te. ii^y^^A, i, i' -tr* (v 5 ^^^ 

/Jn^^^^) /^7i?!)A, ^an« (Ti? b — b y AO /^7v ?r >^s v 5 ^ n 

-t-7~W7 7^y, (4 - ^^;^Z7 ^=-jV) -fc^yA^\ 2- (v 5 - 

t -y^jvik^-y 7 ) tf:7^~/K 2- (^n^7/^7^) If 7 
^-/K b y M)-2-7!)M77^y, 1, 1 

y=7~7)Virvi$\'— by 7 a^^/UT /^>^ts: k*&mf 5- k&T~%% 0 
irv-^A. 7^{t:^7y mw^VJ*. ^IkV^V^s IfttM)!)^ ^ 

i.lB^^^*^^^^ bTte. S. P. Stanforth <D Tetrahedron 
(1998), 54, 263. J. K. Stille CO Angew. Chem. Int. Ed. Engl. (1986), 
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25, 508 t£ Z&mYfZ r h 5tfSr.*bK:|&J£$*LfcV\ 

^WOfc&lfa (1A) :i8 J; 1**389! ©fc^fe (.10 0) fi N _LIBfc 

mhfhti^m (1A) *5«tt^#b^b^b^ (10 0) ©RlO^f 

^Lfc7K^»PSri"5-^^«t ^ R l 0 «s*tJcS©flllftSSr^r UTV^Tt J:V^ 5 

-ioi^^p7/^s-cfe5, *.$m<Dfc&yo (ia) ^fcfrt^O'fb-a* 

^ (ib) (ffc-a-fci (i) (^it^x l^CH^^b-a^) r#5iH5-e^5 

o 

nhfhtz.i^m (10 0) ©Rl O^IHSSrf LWTtiV^- 
(IB) (-ffrg*^ (l) }^(75XlMCHl©fM) Sr#Sr i:dST?#S 0 
&X%Z> 0 J&*5n ^Sr®l5ti-5Xm^HU^©7Kmm*P©xmi:^ ii^fc*^ 
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^ETs ik&tfo (i6) te&zm&m&M (15) &ftte*x&m&.m a 5) & 

RJSbT (Suzuki ^J^Sfcfi Stilled). Wkft3fc^4&<0&*£&j!r3fc«fc 
5lfe4t5ritJ;l)s ^8WOft^* (1A) (±JB5£(l) (^(tSXlM 
SrJttJt-rS^feTfcSdN fc^VMi. fl^flfr (18 0) tii|3 

£itg«<&sj£SrfT 5 if-wft(D\Y>&m (ioo) fcaajt-t-s^-grcfc 

JilB^^^-A^^oV^T. R10 s R2 0 N R2 1 N R22, R2 3. R3 0. 
R31 N R32, R40. n *5 XXFW 1 a ft bVH R 2 0 a N R 2 1 a N R22 
a, R 2 3 a N R30a, R3 1a N R 3 2 a &5 £TJ«R 4 0 a ttH&Jfe© % <D t ffl 

MM^h^a R l o b ttniii&(D-b<DkmWMX*&>Z>o 

tilt, Mlfi^B (OE 10a ) 2 S*fc(4^Sn (E 10b ) 3 S^*t (^fb 
E 10a f±7k*^. C 1 - 6 7/^/HSfctt2o^- ll^iot, ^^/HT* 
gifc&ift/rV^Tfc iV^C 2-3 T/l^l^S^r^U E 10b «C 1 - 6 7;^/v 
£Sr^i~)o 

ft£>\ ##ifettl!fr5fe©Kfete:SpDTfT 5 ri^f5 0 

*mm<Dik&m (u) doo) « x jisa^iDWfe 

^fc &hti1t4k&WB (ia) *5J;m#b^fc^^ (10 0) ©RlO^f 

-loi^nr/^HTfe?), ^mm<Di^m (ia) ^i/tttaMswo-fb^ 

«{1B) (1) tfcit§Xl^CHS©M« IriSrimS 
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#fe^7c-fh-a-^ (ioo) ©r i o^KifeaESr^rb-cv^-ct £v^5- 
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(17) 



10a' 



N-1 



,31 



R' 



32 



R' 



.40. 



-N X 1 



R 



,30 



,22b 
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tKD^KSrBfM^j: V^-i-^^t^X ^^cD-fhl^/ (1) «:^5ti-5 
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(N - l - 211), &bti&4\&Vo<D]fcm&&'BT&fc£ !9l^*-t-S 

JifB^—'M-S^-C. RIO, R 2 0, R21, R2 2, R2 3 N R 3 0 N 
R3 1> R32, R40, nfeit^X DttbWHR 1 0 a, R30a N R31a 
> R 3 2 a*5«£T*R4 O a h <D kW\M$k-?2b%)o R2 0b, R2 

lb, R 2 2 b *3 it^R 2 3 b it'>/i< i fc-o^iIft* & gs"9^R2 
0 a . R21a, R22a $5 XXFR 2 3a t^tlfM£t5S^*to 

(N - 1 - 1 X®) 

N ^^r-y-^, y^t3-f>-. f/KO i 5 J&fl&BSSJl^'ft:***, 

?5;x-f/l^g % ^pp*;VA, n u ^ ^ >\ 1, 2-^nnx^y, Hit 

^^^O^^Sr^^6-i:^-e^ N ^jg^fis T/^ = — /v« c#^y ^y — 
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. M.m (C 1 2 h (B r 2 k a 1 ?* (I 2 K PPa/^R'f 5 K N N 

-^p*a/^»>f5K % N-3 i> K=a^^Sfe-< 5; H\ — ^{ta^m, mt^^- 

RjSiSL&Wu tmsis^ i&SU «3SSfrz:.fc0 ii^ -20BHO0 

10 ^W^-fb^ (l) fi. ±!Bi::«t «3#fctb«RlSS^^e>gl56-f S^-fet- 

£fc, #b^fcft^ (1) OR1 OflSgJfcg&^LTV^-CfcJ^S-l OA 

15 ©Itllrf LTV^TtiV^ 5-1 01^ p T/V'^/HtfcS^PJCMIl 

(1) «r#S 

20 (N-1-2IS) 

fetrffiv^^*-t"5^i:^«t «5. *&m<D4k&Vo (1) &iSBt1~3Xm-Cfc5„ 
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. ^fMmmm^—mmm^^mR^t^m-^^o Hra&ut Farts* 

TflZ&;*>Z.tihRI&ffl<0— §Pt?feSo $ bi-*Ig?:I^t?>S:t^ UTte.John 
F. Hartwig; Angew. Chem. Int. Ed.; (1998), 37, 2046. . Steven P. Nolan, et 
al. ; Org. Lett. (2001), 3, 10, 1511., Stephen L. Buchwald and Gregory C. 
Fu, et al. ; Org. Lett. (200O), 2, 12, 1729.. Stephen P. Stanforth; 
Tetrahedron (1998), 54, 263.. Karen, E. et. al. ; J. A. C. S. (2001), 123, 
10770.. Stephen L. Buchwald, et. al. ; J. A. C. S. (1999), 121, 4369.. D. 
M. Tschaen and R. Desmond, et al. ; Synth. Coram. (1994), 24, 6, 887.. John 
F. Hartwig, et. al. ; J. A. C. S. (2001), 123, 8410.. Gregory C. Fu, et al. ; 
Org. Lett. (2001), 3, 26, 4295.. Damien Prim, et al. ; Tetrahedron (2002), 
58, 2041. t£¥%mif&^ti)^g%&^tlfcmfc£fa^\ 

I ) ..©±5^7^^«i:, 77 y t h*£/K*5«fctW- f^^t- 
-7 ^ j) —l, l' — tf^^^/K b U — t — •? s f-A'i&7*ifr~ VJ^v- Y =7~y^^r 
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50&B#f?ute> mmmn, mm, urn. Ej&mMfczvmteztK mn, o. 5 

%hfotz.fc&m (1) ©RIO ^Bi^SSr'fr tTV^T t>iV N 5 1 OM 

mm^t-a-m (i) &#5rt^tff 5„ 
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R 40 N 



R 32 
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,22c 



N X 1 (\ /) R : 
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R 23 R 22 



X 1 (v /) R 21 
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Pfe« N ^^ttlS^riJ'K lb^#5 (18) \^bV -7>v-3rvi* $ i/x/isjfr~MKffl 

£r# (P-1 - Hi), #e>*b5^«bO^«SSr0fa^«t >3i*t5r.i:tJ: 
•9s *mW<Dfc&m (1) SrK3ii-5^rifet?*>«a\ fc^VMi (P-1-1IS 

to^fctt^oSJSt^^ffcSrRJ&b (P-i -2li) N #^n5fh^©ftll 
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5 _L|2^^r— A^*5V^T, RIO, R20 N R21, R22 N R23, R30 N 

R31, R32, R40, n *3 £ tJ*X 1 ft 6> tK^ R 1 0 a „ R30a N R31a 
% R 3 2 a*5j;t5R4 0 afiii!EOt)©il^Si-Ciib5, R2 0c, R2 

lc, R 2 2 c*5«fO ? R 2 3 c fi> o£$ ^ ^ y _ /HfeWKS"T?& "9 s 

gfet) 20a, R 2 1 a N R22a *5«fct*R 2 3a lZl^ft^H*tt&*f~3£«:^ 

io i~ 0 

( p - l - l ig) 

■£i£y nhflfcit^ (1) ©R10^t^SSrttTV^t«tV>5-l 01 

mmoit&M (i) 

25 (P-1-2IS) 
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jfeSr^^i-SSllSti: LTW: N Kurt Ritter; Synthesis, (1993), 735. flSptffefrb 

§ & r. ft ^ Pte $ ft ft v \ 

#feftfc<ffra^/ (1) OR 1 O^f^SSrf LTV^TtiV^ 5 - 1 OM 
&W<Dik&m (l) Sri^rima. 
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5 (D#^Tfb^ (19) bik&m (2 0) ir&as&U W&ftS<b"£**&©^«3£ 
Sr^Ml- <fc 5 K^*"t"S - i ^ J: 9 s ( 1 A) (_hf35£ ( l ) fc*3tt 

JrfB^^r— A^joV^Ts RIO, R2 0, R21, R2 2 N R2 3. R3 0 N 
R3 1 N R3 2 N R4 0 N n *3«fcTJW 1 & fctW-R 1 0 a N R20a N R21a 
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N R2 2a, R 2 3 a jo £WR 4 0 a {iiffiato <b ©i: miMM^fo&o *7c N El 

N e 2*5j;u ? E 3 nma-tz^: 
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^fete, fifrJfibfccfetJiipCTfT 5 rims. 
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„ R 1 0;&S^JSoB^££WbTV^t> <fcV^5 — 1 0l^n7/^/Hl?fc5 
*mm<Dlk&%d (1A) «r#5r £flST?#5„ 
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±12^=^— MZ.-tS\^X^ RIO. R20 N R21 s R22 s R23. R3 0 N 
R31 s R32 N R40 N n 33 £ XfW 1 ft b tM- R 1 0 a N R 2 O a, R21a 
„ R22a, R 2 3 a *5 J:I^R 4 0 a (ifttrifi^t© t UfitfcS, tfc, E4 
10 N E 5*5«fcT*E 6f3Bffgi"5S; 
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{fcl^ (22) ^^#) (9) «r^$^ #b^^fb^Of*fISSrF^M^J; 
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u^tsriti^ *mm<D#&m a o o ^gtit (s- 2$feK $ e> 
^ b &fcmmu v*mw <o\^m ( 1 b ) — *n < c s - 3 so -e& 

_hfa^^— -M^V^T. RIO, R2 0. R21 N R22, R23, R30. 
R 3 1 N R 3 2 N R40. Wl a*5<kt*Ml bftbO^-R 1 0 a N R 2 0 a 

N R 2 1 a N R22a, R 2 3 a . R 3 0 a N R 3 1 a . R32 a *3 «tt5R 4 0 

fx 5 5„ 
*$&m<D4k&Vo (IB) fei^^Oft^ (10O) W\ JLIBfc: J; 

So Jfe3b\ itSr«3Si-SXmi:. \Y&m (2 2) ktt&m (9) £r£OS£-*fcf£ 
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R 2 1 a N R22a, R23a, R30a, R 3 1 a , R32a *5«fO«R 4 0a 

t±m ifc co % co t mWM X fc 5 o 
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167 



WO 2005/063705 



PCT/JP2004/019795 



[0 0 8 8] 

it&m (12) (omm^m (n») 




(12) 



ttm-Z. fc&Vo (5 4) (^fn^I^EJSttj^i (5 5) Sr# (1 

l-irask ov^\ i<z)#$Ts ^s^fefi^js^srffiv^-c, it&m (55) 

^aiTnUT^ft (12) 4:®3£i-5^fe (11-2X@) ^*>5. 

^^df— A^*5V>T N R10a N R2 0a, R2 1a, R 2 2 a *5 £ U«R 2 

(11-1 Xfl) 
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ui&mMfts mmmw, mm, i^iia^^s^ mm, -20M1 50 
sisNFMfix tBisM^k mm, mm, RMi^itn^s^ iis. p. 5 

(11-2 It) 

t£fe\ *X$h M n v D©J:5^Siv tft^X (I I) J: 5 5&^JR4ftlR*r 

^ia$n> mMc**, mm. &mfc£ mm, oibmi sotrc 
sjspi^ii, wisnc*^ nm, %.f&m&\z.£V) mftztiK mm, o. 5 
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M4 8ffltfc!5, &m\a-±, 1M12H^&5 0 

±mit^m (55) (12) _tfe^j;D#e>^^^M^ 
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[0 0 8 9] 

fc&m (5 5 A) COmit^ (1 2$fe) 




(57) 

#^5ET. (5 6) ^BfTafiO-fb^* (16) i&SJStT^ ( 5 5 A) 

&$kmirZ*m (12-ife), gfcfi, fb<3^ (5 7) £:&ffi£©<ffr£-*a (14) 

t^LT^ft (5 5A) *'m&-TZ>Jjfe (12-2^) TffcS 0 
ifE^^f — A^^oV^T. Wl ai3j;tmi> Ml bfcbtMCR 10b, R 2 0 
10 a s R 2 1 a N R 2 2 a & itl^R 2 3 a tefu^Iltf) t>0 i: Rfit'feSo 

?&*5 N Wi©l2-ifett, 9frJfiOKfe^JPCTfr5r.i:is-e^ N 12-2 
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[0 0 9 0] 

±.mmmmt^xn, —mzmmztimztis. mm. twnm, m 

10 [0 0 9 1] 

JhiBM^J£ LTte, Mx.t£$U&, kits ywm, — — ^\ 

^ zs&rry^w^ v ^m?Kmti^^j^m^mf^^t-mx^, 

/Uir/l/a— ^ N 77tV=*'A, h^^^K i/^yy?, tKP^> 

2 0 JiBBif 2R#J t LTtt> 09 x. fcf * fT!) v®?-^ ^ »7 ^t7!) 
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5 # s 

rims 

tfy^i., *°!)y/^f8o N 

15 WSrt^Tf, 

_Li5«miji: ttfi, y ^gfcriu im*^ ? ^m^i¥<ommm% 
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o 

[0 0 9 2] 

a-^k SfcA£fltf><fc 5ft^n£0 ; «'k Bg#cW^k ^-^rk MMM 

^ it nmm&mm ^m-Mm^^xmnm-r z> „ 
±mmMmn, ±mmm\<o5%, m^umk Rmmmm, mmw^nu m 

[0 0 9 3] 

&3#k mnfiWiM&ia^ 0. 15M5 0 0 0mg (^L<I40. 

5M1 5 0 0mg), »J©f^lt 0. 5Ml 5 0 0mg (0* b < f± 
1 .-57^5 0 OmgX &tt£l]<^lBi-«: N 0. 3M5 0 0 0mg (jjf* U < 
|4l7!/l5 0 0mg) £1 EMC HH^^fcfi 2Jb^ 6 HH^ftT^ffli-So & 
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[0 0 9 4] 

&&m(D{k&fa (i) & &x**&m<ofc&m (l.oo) MzLfts uTvm 

[0 0 9 5] 

;^»^!j*^6 O^fcfi^rbv-y ^7»|OBW3 0 0 £r^c U N 

*dr^y l/Tih^ftM<DC h romatore x-NH^y*W^f a 
[0 0 9 6] 

(H»(J l ) 

1 —[2 — (4. 4 —i?* ^f-JV^t u^^Jy/U) - 5 — ^ b ^v':?^—/!/) — 4 



##3tififc : Bruce H. Lipshutz, John Keith, Patrick Papa, and Randall Vivian, 
Tetrahedron Lett. , 1998, 39, 4627. 
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[0 0 9 8] 

(1 a) 



5 




tr* ( h y ^ ?vi-> u /v) 7 5Kpf^ (i m-x h7t Kn77 ^wm, 1 

7 2mL, 17 2mmo 1 ) N AStRt 1 h?fcK.n7^y (4 0 OmL) (DU&'$)& 

^©tti:, 4, 4-v ? 7*5Vl->';7 n^=3f-f-/ > (18g, 1 4 3 mm o 1 ) <D 
10 MTk-r F7tFo777 (lOOmL) m&%: 3 0 ^f|-elT b/b 0 |^&#T"e 

2 H#W1 1 0 bfcfU /^t^ (MJ7^*c^^y^ 

*y^5 F) (5 4g, 1 5 Ommo 1) tti #*l:ifilt'#£H*^f) 

i emmuwvf^ 

ffi^n u t N mm&uj±Tfflkm b # &» fti/tRiS £ ^ y # y/v^ 7 a ^ n 

•7^77^- (f^^/^/"-^^) -C«M ttllf^tl 2 6. 8 g £r$£ 
20 3Sfett«t»i: bT#fc 0 

4I-NMR (400MHz, CDC1 3 ) 

5 :,0. 97 (s, 6H), 1.54 (t, J= 6. 4Hz, 2H), 1.96-1.98 (m, 2H), 2.31-2.36 (m, 
2H), 5.66-5.69 (m, 1H) . 
[0 0 9 9] 
25 (lb) 
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2- (4, 4 — -J*^;v-y$ n^^jj-- l — M -4. 4, 5, 5— 



mfc®\ (la) tfRal^tifc b U 7;i/tn ^ ^ y^/i/*y»4 , 4-v^^/t- 
5 P^^rf - 1 -x=;H^f/l^ ( 1 9 g , 7 3. 4 mm o 1 ) N ( if^~ = 

7 — b ) py (21. 5 g , 84. 6 mm o 1 ) N 1 , 1 ' — If* ( v 5 ^ ^ — 

/M^^/) 7xntyv ! ^aD^7v J, >^ (I I) ^nn^^^^^T 0 !/ 
(3g, 3. 68 mm o 1 ) N 33 <fc TimWtJ} U 1 )^ (21. 7g, 221m 
mo 1) <DW&tytl\^ iy^T^r^-y ( 2 0 0 m L) S35#ffl£CTfc£MH. 
10 8 0 °C-e 1 7 H# b fc„ 

^rgcjiTitiibfc 0 # btife^i^^ y * 7 ^ ^ p v f ^ 7 7 ^ - (wm 
is ^/v/^y-is) xmmvxmmik&m 1 2. 5 g^jtfetet^i: bx#rc 



1 H-NMR (400MHz, CDC1 3 ) 

5:0.88 (s, 6H), 1.26 (s, 12H), 1.32 (t, J= 6. 4Hz, 2H), 1.85-1.87 (m, 2H) , 
2.10-2.15 (m, 2H), 6.49-6.51 (m, 1H) . 



1— (4, 4 - i^^ f P^f - 1 -^^) — 4 — ^ h^ci/— 2 — — h 




[0100] 



(1 c) 
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4— ^a*- 3—= fnT^y^/V (3. 3 g, 14. 1 mm o 1 ) N MMffl ( 
lb) -C^5t$tLfc2- (4, 4-vM5vI^>^ n^^f-- 1 -cc-/i.) -4, 
4, 5, 5 -7" h^^vV- [1, 3, 2] ^f/?P7y (4. Og, 16 
. 9mmolk ^iHTJU^A (4. 5g, 2 1. 3 mm o 1 ) „ 1, 2-v 5 
^ y^y^^y (3 0mL) <7^^£g*#|S^T^MTlt# L&#S ^ 
( MJ :7^~/l^^:7^ >-) /^v^-A (0) (0. 82g, 0. 71m 
mo 1) ^n^fc 0 ^V^-er(Dm^^^8 0°CT'2 4B^^bfc 0 

-eftgLTlIft-a-i 3 . 5 g ^fettt^ <b LT#7c 0 



^-NMR (400MHz, CDC1 3 ) 

5 : 0.99 (s, 3H), 1.26 (s, 3H) , 1.49 (t, J= 6. 4Hz, 2H), 1.78-1.90 (m, 2H) , 
2.20-2.26 (m, 2H), 3.84 (s, 3H), 5.49-5.54 (m, 1H), 7.04 (dd, J= 8. 4, 2. 8Hz, 
1H), 7.16 (d, J= 8.4Hz, 1H), 7.29 (d, J= 2. 8Hz, 1H). 
[0101] 



2 — (4 , 4 — ^jV-yt p^^r-f-— 1 — =^=-;V) — 5 — 7* b =fr j^/i-T g; 



«!J (lc) T«t£*Lfcl- (4, 4-v^ < fvWX:? 1 



(1 d) 
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jV) — 4 — ^ h ^cis— 2 — ^ h P-O-if 1/ ( 3 . 5 g , 13. 4 mm o 1 ) (D^- 
$J—>\< (3 0mL) mWL\^ mfcTl/*e~VJ* (.2. 9g, 5 4mmo 1) CO 
M%Wt ( 5 m L) N $m ( 1 • 5 g , 2 6. 8 mm o 1 ) 9 0 X>X* 1 0# 

bfc 0 «#&»jbet*bu mmit^ms. 3 5 g^ii^t^t tt#fc. 

l H-NMR (400MHz, CDC1 3 ) 

8: 0.99 (s, 3H), 1.26 (s, 3H), 1.50 (t, J= 6. 4Hz, 2H) , 1.94-1.98 (m, 2H) , 
2.20-2.28 (m, 2H), 3.75 (s, 3H), 5.62-5.66 (m, 1H), 6.24 (d, J= 2. 8Hz, 1H) , 
6.29 (dd, J= 8.4, 2.8Hz, 1H), 6.88 (d, J= 8. 4Hz, 1H). 
NH 2 © 2 Httt^t^^ofc, 
[0 10 2] 



1 - [ 2 - (4, 4 -v^^/^v^ p^^f — 1 -au^i/u)- 5 — * h^V^^^/U 



(1 d) -eS*3t$tt/£i2-(4, 4 - v 5 ^ f a^^f - 1 -x^;k 

)- 5 — ^ h^7x^/V7 5> ( 3 . 3 5 g , 14. 5 mm o 1 k (2 — 

? u v =c=f-;v) T 5: ( 3 . lg, 17. 4 mm o 1 ) (75 1 , 2-v^n 

a-S^if^ (1 OmL) mm%2 1 0°CX3 0#IM#Lfc o SJ^^K 



(1 e) 




H 
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1 H-NMR (400MHz, CDC1 3 ) 

5 : 0. 97 (s, 6H), 1.44 (t, J= 6. 4Hz, 2H) , 1.90-1.98 (m, 2H), 2.34-2.48 (m, 
2H), 2.94-3.32 (m, 8H), 3. 78 . (s, 3H) , 5.58-5.66 (m, 1H), 6.48 (dd, J= 8. 4, 
2.8Hz, 1H), 6.50 (d, J= 2. 8Hz, 1H), 6.99 (d, J= 8. 4Hz, 1H) . 

MS ra/e (ESI) 301 (MH + ). 
[0103] 
(1 f) 

1 — [ 2 — (4, A—Vff-tVl/t P^^rf-— 1 5 — £ b^j/7x^;W 

]_ 4 -^^^ 7 m°^7v^ jfeBfe^. 



(1 e) -e^itbfc 1 -[2 -(4, 4 — Vff-tV*/? u^^-f-- 1 -rc 
=^)-5-^ f^^7i=^]^7v ? >' (9 0mg, 0. 29mmo 1) Or 

h7t KP77^ (1 OmL) |I^$|7/Vft K (3 lmg, 0. 3 6m 
molh h V T-fe b^VTK^kS^*^" MJ O 5mg, 0. 5 9 mm o 

1). 33&Xm®t (3 5mg, 0. 5 9 mm o 1) &jm&M%. 3 mmUW bfc D 

f"^) t'»lLTl-[2-(4, A—itt'^A'Ss? n^^rf— 1 -^cr./^) - 5 - 
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MS m/e (ESI) 371 (MH + ). 

„ ^>Ife LTMtel^ 5 0 m g Sr^HfeHft: i: lx#fc, 

X H-NMR (400MHz, CD 3 0D) 

5: 0.97 (s, 3H), 0.97 (t, J= 7. 2Hz, 3H), 1.00 (s, 3H), 1.34-1.50 (m, 8H), 
1.72-1.85 (m, 4H), 2.94-3.40 (m, 6H) , 3.45-3.88 (m, 4H) , 3.76 (s, 3H), 
5. 62-5. 68 (m, 1H) , 6. 48-6. 64 (m, 3H) . 
MS m/e (ESI) 371 (MH + ) . 
[0104] 
(1 g) 

1 — [ 2 - (4, 4—Z?t ^/l^y^ P^jj^) — 5 — £ b ^^7x^1/] — 4 



mtmi (If) -e#5£L7cl -[2-(4, n^dMf— l -=c 

5 f^v-7x^ ^-i-^yf^t^yv'y (44mg) 
— (5mL) MnO°/oA7V , ^*-|y (lOOmg, -a-7K) 

itn^ 7K*#^#iii^t\ fffitti 7B#ra4g#Lfc 0 R^tr^^-f me 

^ 1 7 m g SrgfcHfeHfl: £ ttifc. 
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X H-NMR (400MHz, CD 3 0D) 

8 : 0. 97 (s, 3H), 0.96 (t, J= 7. 2Hz, 3H), 1.04 .(s, 3H), 1.36-1.86 (m, 14H) , 
2.8-2.95 (m, 1H), 3.06-3.40 (m, 10H), 3.77 (s, 3H), 6. 70 (d, J= 2. 8Hz, 1H) , 
6. 74 (dd, J= 8. 4, 2. 8Hz, 1H) , 7. 22 (d, J= 8. 4Hz, 1H) . 
MS m/e (ESI) 373 (MH + ) . 
[0105] 



[0106] 

(2 a) 



^y^PtVl/7^y (2 2mL, 0. 15 7mol) ©i*rf7tKP7 
7 Is (5 0 0mL) Ii#l^TtF7-l'7^^-7thyf^-7 0 

^T^MLfco mw\^f^(Dmm^s n-^Dt i>a d . 5 6m^ 

•^^^ lOOmL, O. 156mol) £r#c^? ^ 1 5^T'jgTLfc 0 ifcWT? 

OlC^^fi^TO^fftJ 5 - 7 0 o CJ^T^^Pb7c: o 10^ 
H9}f#^> t —-ff-fls*/? n^^y is (2 0. 0 5 g, O. 





182 



WO 2005/063705 



PCT/JP2004/019795 



1 3 mo 1 ) (Dm7kT F7tFn77^ (100m L) \ZL 1 5&-VfR 

JS/l'jfcW *K) (5 1. 09g, 0. 1 4 3mo 1 ) (D*&M*T by t Kn77^ 
(2 0 0mL) f t^t* 1 1 5 ^"CiT LT 3 O Lft„ ^K 7 -^7 

*m**.m\z-frx.x 3 o bf^^ N bi:3o #f«# ufc 0 s 

ffiM L-C N t -^1^07* 5 LT^ffei^©W^ 3 3 . 
1 g £f#7c 0 

L H-NMR (400MHz, CDC1 3 ) 

5: 0.90 (s, 9H), 1.24-1.44 (m, 2H) , 1.90-2.00 (m, 2H), 2.16-2.25 (m, 1H) , 
2. 32-2. 46 (m, 2H) , 5. 72-5. 76 (m, 1H) . 
[0107] 



1- (4 - t —•J'f-jV*/? p^^jh- 1 -^^/u) -2—=- fP^yfy 



^WJ (2a) -C®lj£ £ ttfc h V -7?VHr n^yT- /l^afr 4 - t - Zf'f'A'is 
^n^t-l-^^/^^T/U (7. 1 6 g, 2 5mmol) N 2-=ho7i 
r^/l^n ( 5 g , 3 0 mm o 1 ) „ 2 N^^T" b P tP J*7kMW. ( 2 5 m L) , 

h/t^O- (7 0mL) (3 5mL) <75?S^tr^#|S^T^^ 

(0) (1. 5g, 1. 3mmol) £ryJP;ifc 0 &V^r.tf>SS'^Mfe5r*M&9 0 o C"e 
1W3 0^»#b/c o 



(2 b) 
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^mmm^M^mm-r h v vj*x*m,misfr 0 &m$ft&m£;^ mm^URTm 

^V) -Cft^LT. t -^^7^£fP{iL©^i?5f$^ bT^fe^^cD^M-ft: 

4 . 8 9 g §r#7c 0 
^-NMR (400MHz, CDC1 3 ) 

5: 0.90 (s, 9H), 1.32-1.44 (m, 2H) , 1.86-1.97 (m, 2H), 2.14-2.28 (m, 2H) , 
2.28-2.40 (m, 1H), 5.62-5.66 (m, 1H), 7.26 (dd, J= 7. 6, 1. 2Hz, 1H), 7.34 (ddd, 
J= 8. 0, 7. 6, 1. 2Hz, 1H) , 7. 49 (td, J= 7. 6, 1. 2Hz, 1H), 7. 77 (dd, J= 8. 0, 1. 2Hz, 
1H). 

[0108] 
(2 c) 

2— (4 — t — p^^yyP) -?^=-/VT^l/ 



mrnm (2 b) xm^^ntci- (4- t-^/^^n^^-i-^-^ 

) - 2 — ~ h P^O-fe? ^ (4 . 8 9 g , 18.86 mm o 1 k 10 %^=7 v^A 
^7— 7j?>- (1. 5g, ^7k) l^XmW:^-^^ (2 5mL) <£>?!l^3^ zkMf#* 

4 g £r#fc 0 

1 H-NMR (400MHz, . CDC1 3 ) 

5: 0.86 (s, 9H x 0. 6), 0.89 (s, 9H x 0. 4) , 1.08-1.50 (m, 4H), 1.60-2.14 (m, 
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5H), 2.36-2.46 (m, 1H x 0.4), 2.90-2.96 (m, 1H x 0.6), 3. 63(brs, 2H), 
6.64-6.69 (m, 1H), 6.73-6.79 (m, 1H), 6. 98-7. 04 . (m, 1H) , 7.10 (dd, J= 7. 6, 
1.2Hz, 1H x 0.4), 7.34 (dd, J= 7.6, 1. 2Hz, 1H x 0. 6). 
[0109] 
(2 d) 

2- [2- (4 - t -y^v^v^ xi^**/;v) 7x^;i/7^/] j^^y— ;± 



(2 c) -T?M5t$tLfc2- (4- t —-f'FAsZ/t u^^-^/U) -7 ^^)V 
(1. 2g, 5. 19mmolk 2 -^u^e^d? J — ;V ( 0 . 76mL, 
10. 7 2mmolK M)xf;k7^y (1. 1 2 m L , 8. 04mmo 1) S. 
1J.y;V^iy (2 0mL) <D^^Sr^*#ffi^T> 1 6 B#Pfl 2 0 #>bq$i3&5fS L7c 



— i: tT^i»©|«^fe 5 3 8 m g £#fc a 
^-NMR (400MHz, CDC1 3 ) 

5: 0.86 (s, 9H x 0. 6), 0.90 (s, 9H x 0. 4) , 1.08-1.50 (m, 4H) , 1.60-2.12 (m, 
5H) 2. 36-2. 45 (m, lHxO. 4), 2.91-2.96 (ra, lHxO. 6), 3.33-3.38 (m, 2H), 
3. 85-3. 92 (ra, 2H) , 6. 67 (dd, J= 8. 0, 1. 2Hz, 1H x 0. 6) , 6. 68 (dd, J= 8. 0, 1. 2Hz, 
lHxO. 4), 6. 75 (td, J= 8. 0, 1. 2Hz, lHxO. 6), 6.76 (td, J= 8. 0, 1. 2Hz, 1H 
x 0.4), 7.08-7.15 (m, 1H+1H x 0.4), 7.37 (dd, J= 8.0, 1. 2Hz, 1H x 0.6). 
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[0110] 

(2 e) 

N— [2— (4 - t - ^f P^#i/;w) 7x^1 — N— ( 



mmm (2d) -cgsug^tLfc 2 - [2- (4-t-yw^P^^;i/) 7 

5 /] A* (2 4 8mg, O. 9 mm o 1 ) (DMfc'r h 7 t Ko 

77 v (5mD mmwmnT^ykyK^mvt^ hi^pp 

Tir^/l^ (0. 0 8mL, 1 mm o 1) ^rJPx., 4 0 bfc 0 

P^^r^;i/S^©v ! 7^f l^^-r— LTMfeffi^#»«*f Mfl^^ 2 5 

8 m g ^#7c D 

^-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9H x 0. 4), 0.92 (s, 9H x 0. 6) , 1.08-1.20 (m, 1H), 1.21-1.32 (m, 
2H), 1.42-1.94 (ra, 6H), 2.54 (tt, J= 12. 0, 3.2Hz, lHxO. 4), 2.74-2.85 (m, 
1H)> 2.90-2.98 (m, 1H x 0. 6) , 3.22 (dd, J= 4. 8, 4. 0Hz, 1H x 0. 4) , 3.25 (dd, 
J=4.8, 4.0Hz, lHxO. 6), 3.69-3.90 (m, 4H), 4.38-4.47 (m, 1H), 7.21 (d, J= 
7.6Hz, lHxO. 6), 7.21 (d, J= 7. 6Hz, lHxO. 4), 7.23-7.29 (m, 1H) , 7.37-7.43 

(m, 1H + 1H x 0.4), 7.58 (dd, J= 7.6, 1. 2Hz, 1H x 0.6). 
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[0111] 

(2 f ) 

N— [2— (4 — t — ^gvVv^ P^^r^l/) — 2— ^pp— N— ( 




^-drf- y n!)K (O. 24mL, 2. 75 mm o 1 ) (DMtK n a ^ ^ 
>- (5mL) M l^T 7^ ^ - 7-fe 5°CJ^T^^ 

*Pbfc 0 ^fci^^/Wz./I^^v' K (0. 3 8mL, 5. 3 5 mm o 1 

) ©i 7 X^nn^^y (5mL) ^$j££r#c^ Id 8 ^i"C|ST b7h 0 SfcV^r© 
KJS?ft«r- 2 0°C^-e*M$-^T^feSt5- 6 5°cmT^£Pbfc 0 -e©TO 

(2e) -CjBBfi&ftfcN— C2- (4-t-^f/^D^v';t') 7 
^-/u] _2-^np-N- (2-t Kn^xf/i/) 7th75K (2 5 6m 
g, 0. 7 2 7mmo 1) ©l^nn^y (5mL) 

T'lTtfCo 3 O^iltff^ hyrc^/i/T$>- (0. 96mL, 6. 8 9 mm 
o 1) Srflnx^ KJ&^£#* ^^U^-e#S.^ii:7 v c 0 

— 4: IT, &ltfi^tMfc©«Jafc^«>©&^'& 3 o 3 m g £r#fc 0 rjx 

[0112] 

(2 g) 
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H10iJ (2f) TSSit^^cN- [2- (4- t -^"f-jV-y^ u^^i/As) 7 

5 ^^/i/] -2-^po-n- rtbr5K©ft4^» (3 

Olmg) Ol, (7m L) ^$^if#fflMT^7k7kT7£ 

iPLfc, -^^^ *V^a7-V-^4A (1 5 Omg). n-^W^ (0 
. 0 9 1mL, 0. 9 2 lmmo 1) StK M) 7^ b^v/Tkiftii 5 it !) 
A (1 8 7m g, 0. 88 2 mm o 1) &MHkMpl, fcMJJ; ^Irfc 

10 2 0B#[KJf#Ufc o 

~?—m&m h lt, mn&M\WM<D 4 -y^^- 1 - c 2 - u - 1 -r/^vi^ 

1 H-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9HxO. 4), 0.89 (s, 9H x 0. 6) , 0.95 (t, J= 7. 2Hz, 3H), 1.03-2.00 
20 (m, -13H), 2.40-2.51 (m, 2H+lHx0.4), 2.64-2.77 (m, 1H) , 2.86-3.00 (m, 1H 

+ 1H x 0. 6), 3.16 (d, J= 16.4Hz, 1H x 0. 6) , 3.24 (d, J= 16. 4Hz, 1H x 0. 4) , 
3.37-3.45 (m, 2H), 3.62-3.73 (m, 1H) , 7.12 (dd, J= 7. 6, 1. 2Hz, 1H) , 7.21-7.36 
(m, 2H + 1H x 0.4), 7.56 (dd, J= 7.6, 1.2Hz, 1H x 0.6). 
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0 2 m g Sr#/t 0 
MS ra/e (ESI) 371 (MH + ). 
[0113] 

mmm s ) 

4— [3- (4, 4-v ? ^^/l^->'^ P^livTk) -4- (4-4 y^^/UH*^? 



0 




[01 14] 

(3 a) 

1- (4, 4 — ^-jVZ/f u^^jt- 1 —j^/U) -2-=hP^yfy 




2-^j«n7i^py||(14. 2 g, 8 5. 1 9 mm o 1 ) (D h/>=^^ 
(2 5 OmL) — az#S — )V (1 2 5mL) m&Wm^, MMM (la) t*Saf ' 
StLft. h V "7 Astir $ ^^/Ujfr>-m4 , n^^if- i — 
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jV^-^^TJV (2 0 g, 7 7. 4 4mmo 1) N 7 b^^r* ( h U 7 ^ — jVifr^ ~? 4 
^) y^i^A (0) (4. 5g, 3. 8 7 mm o \) N *5 £t>* 2 N^SH" b U * 
AtK^?R (1 2 8mL, 2 5 6 mm o 1) ^Mk.tL 0 r.Ojg^&SrMM^ffl&T 
N « lOOttfl W 4 5 bfc 0 

(g^g6^^/l//^dff-^) bTaDB^* 16. 3 g t bT 
10 #fc 0 

1 H-NMR (400MHz, CDC1 3 ) 

5: 1.00 (s, 6H), 1.51 (t, J= 6. 4Hz, 2H), 1.92-1.94 (m, 2H) , 2.24-2.29 (m, 

2H), 5.55-5.57 (m, 1H), 7.27 (dd, J= 7. 6, 1. 6Hz, 1H), 7.34 (ddd, J= 7. 6, 7.6, 

1. 6Hz, 1H) , 7. 50 (ddd, J= 7. 6, 7. 6, 1. 6Hz, 1H) , 7. 77 (dd, J= 7. 6, 1. 6Hz, 1H) . 
15 [0115] 



MMM (3 a) -CjaSfe^tL^l- (4, 4-v 5 ^^^^^ n^^iT— 1 = 
/V) —2-= bn^^ifV (16. 3 g, 7 0. 5 mm o lk 1 0%'*9i?&& 
tf^sffV (lg, -g-TK) SS.fctfSfcS^^Vl' (lOOmL) <Dm&%0&, 7K*^f^ 
#K^T^ tfrJBE^i&TN 1 4H#|ffl3 0^»bfc o 

^7 — 7^>- (3g, -37K) *3it>^^/^T/^=i— (2 0 0mL) ©Ml:, zK 



(3 b) 



2 
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1 . 7 9 g £r^!t-fe@#:£ UT#fc D 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 3H), 0.99 (s, 3H), 1.36 (td, J= 13. 2, 4.0Hz, 2H) , 1.47-1.73 (m, 
6H), 2.38 (tt, J=11.6, 3.6Hz, 1H), 3.63 (brs, 2H), 6.68 (dd, J= 7. 6, 1. 6Hz, 
1H), 6.77 (ddd, J=7. 6, 7.6, 1. 6Hz, 1H), 7.01 (ddd, J= 7. 6, 7.6, 1. 6Hz, 1H) , 
7. 14 (dd, J= 7. 6, 1. 6Hz, 1H). 
[0116] 
(3 c) 

1— [2— (4, 4 -v^ gvW^g p^jgj^) tf^7^^ 



H»J (3b) T«t£*L7c2- (4, 4-v ? ^^-/^v-^t3^arv-/p) 
/WT (11. 79g, 57. 98 mm o 1 ) ©1, 2 - v 5 ^ p n^^if V ( 

3 0 m L) mm^, tf ^ ( 2 - * n n rc^/P) T 5 flftlfe&tt (12. 4 2 g , 6 
9 . 5 8 mm o 1 ) ^JU^T, »?#|1|^T, 2 0 0 °C^? 2 NfW 3 0 frfflft 

T«LTlIft^ 12. 1 5 g LT^fc, 




N 
H 
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l H-NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 3H), 1.01 (s, 3H), 1.34 (td, J= 12. 8, 4. 4Hz, 2H) , 1.48-1.68 (m, 
6H), 2.82-2.84 (m, 4H) , 2.95-3.03 (m, 5H), 7. 05-7. 27 (ra, 4H) . 



(3 d) 

4— [2— (4, 4 - Z?* ^/l-i/f p-^^r->/V) y a^^;V\ t°^<7i?^— 1— # 



io (3c) -e^as^nfci- [2- (4, 

37^— tr^7^V (llg, 4 0. 4mmo 1 ) N b U m^yl^T ^ ^ ( 6 . 2 
mL, 4 4. 4mmo 1 k 4-^f;V7^ t° JJ v 5 ^ ( 2 4 7 m g , 2. 02 
mm o 1 k $3&T$&? & n * 9 ^ (1 80m L) <E>M<g*®>£N £*#Bl*CTfc^ 
S.0°CT:1t#b7c o £ fc-^gfei? t —zff-flo (9. 7g, 44. 4mmol) 
15 fc^pa^^y (2 0mL) 0?M^#I^PXLfCo 

PI^M^T"*? 2 0#P^ 5 0 ftMW bfcfK RJiStt^filSiiKifeTK*^- MJ * AzK^S 

*6*fiSfife*^ h P ^A-C^^bfco fettgfflSrtt^bT. «^JEETlt^b7t 0 # 

2 0 ffiM tTlift^t) 14. 8 9 g £#mfeift!ffc4& t bT#fc 0 

1 H-NMR (400MHz, . CDC1 3 ) 

5: 0.96 (s, 3H), 1.01 (s, 3H), 1.31 (td, J= 12. 8, 4. 4Hz, 2H), 1.49 (s, 9H), 



5 



[0117] 



I 
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1.49-1.69 (m, 6H), 2.81 (brs, 4H), 2.95-3.02 (m, 1H) , 3.57 (brs, 4H) , 7.06 
(dd, J=7.6, 1.6Hz, 1H), 7.10 (ddd, J= 7. 6, 7.6., 1. 6Hz, 1H), 7.16 (ddd, J= 
7.6, 7.6, 2.0Hz, 1H) , 7.28 (dd, J= 7.6, 2.0Hz, 1H). 
[0118] 
(3 e) 

4- 2- (4, 4^£2L±Zk^^_E^l±>2k) Z^^Zk] 



mMM (3d) T:«$flfc4- [2- (4, 
~7 ^7^^- 1 - *;^y^t - ^f ;^^r/I^ (8g, 2 1. 5 m 

m o 1 k ffiWt?- (17. 6 g , 2 1 5 mm o 1 ) *8l:X**#S — JV ( 3 

OOmL) ©M^WI^TtMIfi*Lfc 0 ^rt-I* (1. 1 
mL, 2 1. 5mmol) ^2 0^T'lTLt, IU#:{£T 1 7 B#5f31# bfc D 
^^t^bts 1^-7" by>>A(8. 8 g , 107. 5mmo 1 ) &M?Ls 
(.0. 4mL, 7. 8mmol) ^ITLT, IHf£#T 1 ^BB«# U7c 0 

X H-NMR (400MHz,. CDC1 3 ) 

5: 0.96 (s, 3H), 1.01 (s, 3H) , 1.24-1.34 (m, 2H), 1.41-1.64 (ra, 6H), 1.49 



Br 
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(s, 9H), 2.77 (brs, 4H) , 2.89-2.97 (m, 1H) , 3.55 (brs, 4H), 6.92 (d, J= 8. 4Hz, 
1H) , 7. 25 (dd, J= 8. 4, 2. 4Hz, 1H) , 7. 35 (d, J= 2. 4Hz, 1H) . 
[0119] 
(3 f ) 

4— [2— (4, — 4 — ze/lsfr V >— 4 — ;V~y 



mmm Ue) *eaa3&$^4- c4-^n*-2- (4, 

n^df-^/l^) /l^] tT^7 v 5 ^- 1 — ^^#^8 t —•ff-tVa^T.ftV (1 g, 

2. 2 2mmo 1 ) N ^e/l/^U (2 9 Omg, 3. 3 2mmol), tMl^ 
t-^f^F (5 3 3mg, 5. 5 5mmol), ||^7^!>A (I I) (5 
Omg, O. 2 2 2mmolk - t -^f At f 7 7;^d/K 
I/— J> ( 1 9 3 m g, 0. 66 6 mm o 1 ) 33 «k 1$5r V V ( 1 OmL) <£>jg-g* 

^5:S##ismt. ioo °c-e 1 h$m 1 5 ftMW Lfc 

m&mi±Tmm u/t 0 # b ^»at*-^ y * ^ ^ * o ^ h ^ 9 -7 ^ — m 
wt^/is/^*cv-^) -emuisXMMik&ya 8 6 4m g &m&mfot L-c#/t D 

l H-NMR (400MHz, CDC1 3 ) 

5: 0.96 (s, 3H), 1.01 (s, 3H), 1.23-1.66 (m, 8H) , 1.48 (s, 9H), 2.75 (s, 
4H), 2.93-3.01 (ra, 1H), 3.12 (m, 4H), 3.49 (brs, 4H), 3.86 (m, 4H), 6.70 (dd, 
J= 8. 8, 2.8Hz, 1H), 6.83 (d, J= 2. 8Hz, 1H), 7.01 (d, J= 8. 8Hz, 1H). 




194 



WO 2005/063705 



PCT/JP2004/019795 



[0120] 

(3 g) 

4— [3— (4, 4-v ? ^f-/^n^->;l/) - 4 - t°^<9 v^ — 1 — ± jV? 



mUfcM (3f) T^3a$ttfc4- [2- (4, 4 —i?* ^~)V-y$ u^^r %/;V) 
— 4— ^/ut^V 4 --f ;vy ^=.)V] hV7^y- i -#/i^>^t 
x^r/V (8 6 4mg, 1. 8 9mmol) ©iixf/V (15mL) -^P 

u^?^ (2mD m&mm : &^mwtmn.Tfcm.ux*m>wi,fr 0 ^rt4Nt 

-fbTK^i^^^/^Wt (1 5mL, 6 Ommo 1) ^iTtt, WTl 2 B# 

a^^-jV/^^ls) X*mU VXmMfc&l%l 6 2 lmg£r£|fe|II#:£: br#fc 0 
^-NMR (400MHz, CDC1 3 ) 

5:- 0.97 (s, 3H), 1.01 (s, 3H), 1.31-1.64 (m, 8H) , 2.77-2.93 (m, 4H), 
2.96-3.01 (m, 5H), 3.11-3.14 (m, 4H), 3.85-3.87 (m, 4H) , 6.72 (dd, J= 8. 8, 
2. 8Hz, 1H), 6.84 (d, J= 2. 8Hz, 1H) , 7.07 (d, J= 8. 8Hz, 1H). 
NH0 1 Hn¥fj£X%t£fa-otl 0 
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[0121] 

( 3 h) 

4— [3- (4, n^^-jy/u) -4- ( 4 -4 V Z^2kl^±2 



mmm c 3 g ) -e©»3t $ frfc 4- [3- (4, 4 - f-/v%/^ n v/v) 

-4-t^7^-l--f/>7i=;l/] */^!Jy (lOOmg, 0. 2 8mm 
o 1) N 4 y^f^T^f t K (4 Omg, 0. 55 9 mm o 1 ) jo£tK^ b7t 
Kt=i^^>- (2mL) lc % lifKITs MLT? h U Ti? h=¥^7k*^ 

JS. (119mg, 0. 55 9 mm o 1 ) X.fc c 

-eff^LT4- [3- (4, 4 — ifff-jVi/jr -4- (4 f 

1 H— NMR (400MHz, CDC1 3 ) 

5 : 0.93 (d, J= 6. 4Hz, 6H) , 0.97 (s, 3H), 1.01 (s, 3H) , 1.34 (td, J= 12.8, 
4.8 Hz, 2H), 1.43-1.62 (m, 6H) , 1.83 (dq, J= 7. 2, 6. 4Hz, 1H), 2.16 (d, J= 
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7. 2Hz 5 2H), 2.53 (brs, 4H) , 2.82-2.85 (m, 4H) , 2.93-3.01 (m, 1H), 3.11-3.13 
(in, 4H), 3.85-3.87 (m, 4H), 6.71 (dd, J= 8. 8, 2. 8Hz, 1H), 6.83 (d, J= 2. 8Hz, 
1H), 7.09 (d, J= 8. 8Hz, 1H) . 

/>t&m&M%.ita L-ftm.m&.&MM 1 2 7 m g itm&mw-b 

MS m/e (ESI) 414 (MH+). 
[0122] 

mmm 4 ) 

1-^^-4- [2- (3, 3, 5, 5 -T h7^f/^ E^±±zi 1 



[0123] 

(4 a) 

h V ^/^^ p( ^ >-^/uy^^m 3, 3, 5, 5-fh7^f;^p^f- 

1 — ^c^/l^j:^.^/^ 



3-, 3, 5, 5-rf7^f/^P^f;y (12. 8g, 8 2. 9 8m 
mo 1) Oi7kTb7t Kn77^ (3 0 0mL) ^Sf#BfC~H- K7 

h V * *y V ;v) 75 VV^VJ* (lMf b7t Kn77« 1 o OmL, 
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1 0 Ommo 1 ) 1 5#^-e?iTLfc 0 |^^#Tt4 OftfflmW^ft& 
s -t^KJESft^N — (Mj7;^n^y^;^W5 F) (3 2. 

5 1 g, 9 lmmo 1 ) f 1 h7fcKo77^ (150mL) ^W^M^ 

) -C5|*®JLT*MS'fbl^ 2 3. 6 5 g bT#7c D 
'H-NMR (400MHz, CDC1 3 ) 

5: 1.04 (s, 6H), 1.09 (s, 6H) , 1.35 (s, 2H) , 2.08 (s, 2H), 5.51 (s, 1H) . 
[01 24] 



4, 4, 5, 5 — 7=- h 7 2 - (3, 3, 5, 5-rf7^f^P^ 

3^—1—3^/1^) -[1, 3, 2] v^-jHt/K P 



(4 a) -C®Bt£^fc MJ :7/I^n^ * V^/^^ 3, 3, 5, 5 
-7 h7^f /^nA^f - l-i-/H7,f/V (4 5. ' 9 4 g, O. 16m 



4. 9 g, O. 1 7 7 mo 1), 1 , 1 ' - \fx ^~;V-fc?,7 ^ / ) 

-fe>-v^ a n/^v^^ (I I) a ^ V^^^V-y^^ (4g, 4. 9 
mmol) XOll*!)^^ (4 7. 3g, O. 4 8 2mol) yBtt^t8 
O °CX 1 6 mm 3 O ftMW bfc„ 

LTt^JlSr. «!l7K?»Bfe^ b U ^Tl«bfc 0 ^M^J^r^bs «^r^J±T 



(4 b) 




o 1) (Dl?jr*y-l/ (5 0 0mL) ^Yfc, If* (t°^-n^— h) v>#n:/ (4 
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— ^ri^-» ^ItMbT^lM-fb^t) 3 9. 2 7 g Sr^&Hffci: LT#7c: 0 
1 H-NMR (400MHz, CDC1 3 ) 

5 : 0.92 (s, 6H), 1.01 (s, 6H) , 1.27 (s, 12H), 1.31 (s, 2H), 1.84 (d, J= 1. 6Hz, 



[0125] 

(4 c) 

4- ( 2 -h KP j fv'7x^) tf^<7 v ? ^— 1 t—^^/U^^ 



2 — ( 1 - vV ) -7 a^J—jV ( 3 . 5 6 g , 2 Omm o 1 ) ©7t b — 

(15mL) mmWi%:&UX«m>WL>tCa ^^ZL-m^t-^^/V (4. 
8 g, 2 2mmo 1 ) (£>T-fc h~ h V A- (1 5mL) mWt^lN tt 0 

3 5 z^wm&mvtt ut#7c 0 

X H-NMR (400MHz, CDC1 3 ) 

5: 1.49 (s, 9H), 2.82 (t, J= 4. 8Hz, 4H), 3.59 (t, J= 4. 8Hz, 4H), 6.87 (td, 
J= 7. 6, 1.2Hz, 1H), 6.96 (dd, J= 8. 0, 1. 2Hz, 1H) , 7.07-7.14 (ra, 2H) . 
20 OH©lH|i#^t^^ofc 0 
[0126] 
(4 d) 



5 



2H), 6.26 (t, J= 1.6Hz, 1H) . 



10 
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miMM (4c) ^-K5t^tL7t4- (2-tKn^7i^) tf^v^-l 
5 — jJ/ls^l/M t — ^J-7V^^"r;V (4. 6 1 g, 16. 5 6mmol) N MJx 

^vl'T $y (11. 5 m L , 82. 5 mm o 1 ) RTfi v 5 ^ u n ^ ^ (100m 

bs MJ 77Vifxi*$^^7Vifrl/mMitMQ (4mL, 2 3. 7 8 mm o 1 ) 
* \z. 4 0 ^ra^ttTMT b7c 0 
10 Iwi^T-ei 7^K*#bfc#. S^^ISfomkT^^e^^^TK^, mm 

4— mm^-^^/^^y-^) xmm \^xmmit^m 5 . 5 4 g ^ 
15 mn&mw-t bx#fc 0 

'H-NMR (400MHz, CDC1 3 ) 

6: 1.48 (s, 9H), 2.95 (t, J= 4. 8Hz, 4H), 3.62 (t, J= 4. 8Hz, 4H) , 7.10-7.16 

(m, 2H), 7.18 (dd, J= 8. 0, 1. 6Hz, 1H) , 7.33 (ddd, J= 7. 2, 7.2, 1. 6Hz, 1H). 
[0127] 
20 (4 e ) 

4— [2— (3, 3, 5, 5 — *r V 2j± gvE>l£ P^^ri^- 1 —^=-;V) 7 ^ — 
/v] g v? >- - l — 3) v|£ t — -f=f)V=z- Tsf/v 
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mMm (4d) -e®!5t£tL7c4- ( 2 - H p ^ ^ y^;w*^/^^^ 
t'^7v?y-i-*;^yi t -y^/u^^y/u (6 . i6g, l 

5mmo 1). (4b) 7;«t £ tWt 4 , 4, 5, 5 h 7 * fs^- 2 - 

(3, 3, 5, 5 -T f 7 ^ f ^v"^ P^^rf - 1 -[1. 3, 2]v? 

^-^ri?-^n^^ (4. 6 g, 17. 4 1 mm o 1 k "9 A/@£H7J V 9 J* (3. 2 g 
, 1 5 mmo 1 ) N 1 , 2 -v 5 ^ ^v-J^V (6 OmL) (3mL) 

/J^:7^ V) /-^v 5 ^ (O) ( 1 . 74 g, 1. 5mmo 1) ^Difco 2feV^ 
r. (DU^^^U 8 5 °CT 2 B#F^ 2 O # U7c D 

^H-NMR (400MHz, CDC1 3 ) 

5 : 1.02 (s, 6H), 1.07 (s, 6H) , 1.40 (s, 2H) , 1.48 (s, 9H) , 2.16 (d, J= 1.6Hz, 
2H), 2.91 (t, J= 5.2Hz, 4H) , 3.51 (t, J= 5. 2Hz, 4H), 5.50 (t, J= 1. 6Hz, 1H) , 
6.97- (dd, J= 8. 0, 1.2Hz, 1H), 7.01 (ddd, J= 8. 0, 8.0, 1. 2Hz, 1H), 7.09 (dd, 
J= 8.0, 1.6Hz, 1H), 7.20 (ddd, J= 8. 0, 8.0, 1.6Hz, 1H) . 
[0128] 
(4 f ) 
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1— [2— (3, 3, 5, 5 - T h 7 ^ f /^^^ n^drf- 1 -x^) ~7 




H 



mi&m ( 4 e ) T?8Bt&frfc: 4- [2- (3, 3, 5, 5 — r h ^ 
5 n^drf-— i — oc^/v) :7c^~/K] tf^<7-^^— 1 — ^/l^Vgt t— ~f>3-flsx^ 

78g, 4. 47mmolk M) 7;^ntH (5mL, 64. 9 
mm o 1 ) %lXI*J? xmjt?^ (l5mL) ©il^^ 8 H#ffO 2 0 

7)c-c^#, 3£7kif»7- h y !7^-T?^bfc 0 mm^umTm 
m^k, mm4k&m(Dm.£.]&m 1 . 6 2 g ^gsm^M^ ux#7t Q 

1 H~NMR (400MHz, CDC1 3 ) 

5: 1.03 (s, 6H), 1.07 (s, 6H) , 1.41 (s, 2H) , 2.12 (d, J= 1. 6Hz, 2H) , 3.14 
15 (t, J=6. 0 Hz, 4H), 3.19 (t, J= 6. 0Hz, 4H) , 5.49 (t, J= 1. 6Hz, 1H) , 7.01-7.11 

(m, 3H) , 7. 22 (ddd, J= 8. 0, 7. 2, 2. 0Hz, 1H) . 
NHCO 1 H{±^^-t?#&^o7c 0 
[0129] 
(4 g) 

20 1-^^-/^-4- [2- (3, 3, 5, 5 —=T V V * =±JV^j7_ P^^jj- — 1 — J. 



202 



WO 2005/063705 



PCT/JP2004/019795 




MMM (4f) Xm^tltcl- [2- (3, 3, 5, 5-rh7^f/^ 
p^df--^— 1 — /I/) 7x^] tf^^v^ (150mg, 0. 5 0 3 mm o 

1 ) „ ^"f-fVTiVf tK(0. 09mL, 1. Oil mm o 1 ) RX^r K n 

(7mL) ©Mit, ttT' h V Tir h ^ v-7K*^« 5 hU ( 

2 7 0mg, 1. 2 7 4mmol) bWt^(0. 0 3mL, 0. 5 2 4mmol 

1X1-^-4- [2- (3, 3, 5, 5 —7 s - f7^f^ p^^ih- 1 

t^7 v'^ 1 2 O m g ^ifei W i Utf fc c 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (t, J= 7.2Hz, 3H) , 1.02 (s, 6H) , 1.07 (s, 6H) , 1.34 (q, J= 7. 2Hz, 
2H), 1.40 (s, 2H), 1.48-1.55 (m, 2H) , 2.17 (d, J= 1. 6Hz, 2H), 2.35-2.39 (ra, 
2H), 2.55 (brs, 4H), 3.02 (brs, 4H) , 5.51 (t, J= 1. 6Hz, 1H), 6.96-7.02 (m, 
2H), 7.07 (dd, J= 7. 2, 1.6Hz, 1H) , 7.19 (ddd, J= 8. 0, 7.2, 1. 6Hz, 1H) . 

tc 0 ziti&n^>'-7'x*m>m^ mmi^m 1 2 4m g &m&&&k ux#fc 0 

MS m/e (ESI) 355 (MH + ). 
[ O 1 3 0 ] 
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mmm 5 ) 

! p-^p gvj^ 4 - T2- (3, 3, 5, 5 —t- b7^f^ g 

x -ji-^) 37^—71-] t'^v^ jfcifeli: 



HM^I (4f) T«££frbfcl- [2- (3, 3, 5, 5 -7^ b^^VWX^ 
a-^^-^-— 1 IT'^—A'] fcf^^v^V (40mg, 0. 134mmol 
) N v'^p^a/N t yij/^7tF (0. 0 1 4mL, 0. 18 7mmo 1) W 
fh7tFn77> (3mL) (/^m-a^^S.^ MJ T± h ^^7K*<fbf3: 5 **7- 
MJ«^A (34mg, 0. 16 mm o 1) t (0. 008mL, 0. 140 

mmo 1 ) ^JUI^AP^fCo 

1 — \f;V^ f-As— 4 — [2— (3, 3, 5, 5 — V~ f7^ f-f^S? a 

^^ri^-l-^^/V) :7^~/^] fc^^v^ 3 8mg £r#7c D TLCt'Ifefelr 

#b^bfc^@#:^jaE^'bT. 3 5 m g ^r^fe^S £ UT#7c 0 

MS ra/e (ESI) 353 (MH + ). 
[ O 1 3 1 ] 
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mmm 6 ) 

1 — [2 — (4, 4 — -Jz^Jk2^. P^^yyt-Q— 5 — ^ b 3rZ/7 — 4 — (T 




5 [0132] 




: Michael E. Flaugh, Thomas A. Crowell, and Diane S. Farlow, J. Org. 
Chem. , 1980, 45, 5399. 
10 [0133] 
(6 a) 

4, 4 — JV*/? n^^r^- J 1/ 




4, 4-^xf/V-2-^n^ :3 ft/y (lg, 6. 5 7mmol) N 10% 
J*#—7$^ (6 Omg, -^Zkh ^SXXJ^Wt^f-^ (1 5mL) (DU&'$) 

^J&^liilLfcfL M£^U±T$tliLT, «^©IMti7 2 0m 

1 H-NMR (400MHz, CDC1 3 ) 
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8 : 0. 85 (t, J= 7.6Hz, 6H), 1.43 (q, J= 7. 6Hz, 4H), 1.65 (dd, J= 7. 2, 7. 2Hz, 
4H), 2.31 (dd, 1=7.2, 7. 2Hz, 4H) . 
[0134] 
(6 b) 

H7Mn/^^Myj 4, 4 — v^fvl^^ P^^r-^- 1 — ji^/i^n 



(6 a) -VWtZfrlt*, 4-S^5vW^n^dMJ-y V (7 2 0mg, 
4 . 6 7 mm o 1 ) O^tR^ h7tKP77^ (20mL) S&$K«rM5#H£rF 
^-Ti? h^T?- 7 0°cmT^*Pb, *f#bfc 0 -?r<0gSfcfc: N If 
* ( h V * f-JV*/ ]) 7V) 75 K^f !7A (lMff7tKD77Vft, 5. 6 
mL, 5. 6mmol) £r^«Tbfc 0 I^^T"? 6 0 ftWiWfr bfc^. B. 
JS^t-N-^ x=/Hf ^ (MJ7;^n^^y^;k*W$ K) (1. 7 5 g, 4 
. 9mmo 1 ) £rAPx. N f * tt?a*1?^$^^^ b 2 7S|»Lfc 0 

^^^MffiT^HI Lfc„ #£> tbfcaS *■ V 77 <7V^77 7A^Y^ 7 7^ ( 
^I-NMR (400MHz, CDC1 3 ) 

6:, 0.80 (t, J= 7. 6Hz, 6H) , 1.21-1.40 (m, 4H) , 1.55 (t, J= 6. 6Hz, 2H) , 1.95 
(dt, J= 4. 0, 2. 8Hz, 2H), 2.25-2.30 (ra, 2H), 5.63-5.66 (m, 1H). 
[0135] 




(6 c) 
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2- (4, 4 - g/^gvW/g p^dr-tj-- x — -4, 4, 5, 5~:rf>^ 

[1, 3, 2] ^WP7V 



H£fe0iJ (6 b) -eiSat^ttfc ^ ^ >-^/^^4, 4-i^c^/V 

ta^^lf — 1 — =sL~;Va^^=r;V ( 5 . 1 lg, 17. 8mmo 1) 
•tf-V (6 0mL) mm^s « (tr-f=7— 10 v^n^ (5. 2g, 20. 5 
mm o 1 ) N 1, 1 ' — tT^ (t?7s= /) 7x0*^ p a 

!>A (I I) v?^nn^ ^ l/r/V-y V X (580mg, O. 71 mm o 1 ) 
*3 «fc XfWt&# V V (5. 3 g, 5 3. 5mmol) Z.X W-M. 9 0 °C"e 4 W 

^ 4 . 16g^6 feNr H UT#7c 0 
X H-NMR (400MHz, CDC1 3 ) 

5 : 0. 76 (t, J=7. 6Hz, 6H) , 1.13-1.37 (m, 18H), 1.84-1.86 (m, 2H), 2.05-2.10 
(m, 2H), 6.48-6.50 (m, 1H). 
[0136] 
(6 d) 

1- (4, 4 -^xf/l/j/jr p^ofr-ff— 1 -ji^/u) -4-7* h^^- 2-~ b 
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4 3 — ^ f-nT^y^V (2 g, 8 . 6 2mmo lk ili (6 c 
) «^fc2- (4, 4-^^/1^^^^^^^-- i _^c-/k) -4, 4> 

5, 5-ff7^f^- [1, 3, 2] i^=3r1^n 7 V (2. 7g, 10. 3 
mm o 1 K 9 A^H# Ul>A (2. 7 g , 13. Omm o 1 ) £5 .ktfl , 2 -v> 
^ f^i/zt^^ (20mL) ©jg^4&&£*#ffl&TSi&^jfc#U rf7^ 
( |s vj ^j:^/1^7}n^^^ ^) /-^v>r>A (o) (0. 5 g, 0. 4 3mmo 1 ) £r 

ISM^I^ 2 . 4 g &m.n&faW&> t UT#7c 0 
^-NMR (400MHz, CDC1 3 ) 

6: 0.82 (t, J= 7.2Hz, 6H), 1.22-1.54 (m, 6H) , 1.87-1.94 (m, 2H) , 2.14-2.20 
(m, 2H), 3.84 (s, 3H), 5.48-5.54 (ra, 1H), 7.04 (dd, J= 8. 4, 2. 8Hz, 1H) , 7.16 
(d, J= 8. 4Hz, 1H) , 7. 29 (d, J= 2. 8 Hz, 1H) . 
[01 37] 
(6 e) 

2 — (4, 4 - ^f-^V^ P^^f - 1 -x^;l») - 5 - ^ h jri£Z S E: ^kZ ^ 
1/ 




H^M (6d) T?*Bfi£*Lfcl- (4, 4 -i?x^^^ n^MJ— 1 -31- 
/I/) — 4 — ^ h ^v-— 2 — — b n-^i/if >- ( 2 . 4 g, 8 . 3mm o 1 ) CQ^c^ 
;V (2 Om L) mtT^^— & J* (2. 2g, 41mmo 1) ©* 

mm (5mL) *3«fct*igfct& (1. 2g, 2 0. 7mmo 1) ^MtL^M. 9 0 "C^ 
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*bfcgU *^eSr«JBET**BU N llMte^ 2 . 6g^ffeiWitT#fc 0 
l H-NMR (400MHz, CDC1 3 ) 

6 : 0. 82 (t, J=7. 2 Hz, 6H) , 1.21-1.56 (m, 6H), 1.92-1.96 (m, 2H), 2.16-2.22 
(m, 2H), 3.75 (s, 3H), 5.61-5.65 (m, 1H), 6.24 (d, J= 2. 8Hz, 1H) , 6.29 (dd, 
J= 8.4, 2. 8Hz, 1H), 6.87 (d, J= 8. 4Hz, 1H). 
NH2©2 m~3L&MX*%t£frotl 0 
[0 13 8] 
(6 f ) 

1— [2 — (4, 4 - v^xf p^drf - l - 5 - ^ h^yy^^/U 




H 



mi&ffl (6e) XMlkisnti 2 -(4, 4 ^^-1-^^/1/ 

) — 5 — ^ h v-^ ^ — flsT 5 >- ( 2 . 6 g , 10 mm o 1 h tf ;* ( 2 - 9 u n 

^^vt--) T % l^iMMiM. ( 2 . 2g, 12mmol)(Dl, 2— n n'O'-tfi' 

(1 OmL) ^t^fi2 1 0°C-e^t#bfc o SJ&j&tN S*^Sr*|il!!*:#5i 

X H-NMR (400MHz, CDC1 3 ) 
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8: 0.82 (t, J= 7. 2Hz, 6H) , 1.22-1.52 (m, 6H) , 1.90-1.96 (m, 2H) , 2.38-2.46 
(m, 2H), 2. 78-3.04 (ra,8H), 3.79 (s, 3H) , 5.61-5.66 (m, 1H), 6.50 (dd, J= 8. 4, 
2.8Hz, 1H), 6.52 (d, J= 2. 8Hz, 1H), 6.99 (d, J= 8. 4Hz, 1H) . 
NH©1H tZftfe'V f^^ofc 0 
5 MS m/e (ESI) 329 (MH + ) . 

[0139] 
(6 g) 

1 — [ 2 - (4, 4^ z j£J L fvW^ q-^^f-- l — —5—7^ h^i/7j:=^ 



10 




mmffl (6f) ^$SBt£;fr7tl-[2--(4, 4-^f;^n^f-l- 
x^;0-5-^ h^f^i^tVy^y (9 Omg, 0. 2 7mmol)<7} 
fb7k Kn77> (lOmL) f h9 t Kn ^7^-4-*^^* 

t K (3 7mg, 0. 3 2mmo 1 ) s h V h ^^tK*^IS 5 *^ 17 A ( 
15 8 7 m g , 0.41 mm o 1 K I'fMt ( 3 2 m g , 0 . 57 mm o 1 ) SrHIMlX. 

1 B^RB 3 o bfc a SJSJRtnfiajfti^KTK*^- hV ? JxfrmWi&m^ 

"yy A — (SW^^VW/^^I^) "Cfiffiib 1 - [ 2 -(4, 
20 ^f"— 1 —=^=^>V)— 5—^ fWi^ — 4 — (t 1 h7t Fot°7>-4- 
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1 H-NMR (400MHz , CDC1 3 ) 

5 : 0.82 (t, J= 7.2Hz, 6H) , 1.40-1.94 (m, 13H), 2.22 (d, J= 7. 2Hz, 2H), 
2.35-2.58 (m, 6H) , 2.94-3.18 (m, 4H), 3.38 (td, J= 12, 2.0Hz, 2H), 3.77 (s, 
3H), 3.90-4.00 (ra, 2H), 5.59-5.64 (m, 1H) , 6.47 (dd, J= 8. 4, 2. 8Hz, 1H), 6.51 

(d, J= 2. 8Hz, 1H) , 6. 97 (d, J= 8. 4Hz, 1H) . 

MS m/e (ESI) 427 (MH + ) . 
[0140] 
(6 h) 

1 — [2 — (4. 4 - v^^Vl^^ ET^jrj^k) — 5 — ^ h drf^a^/l/l — 4 — (jr 



HJfe^J (6g) T*fe£frLfcl-[2-(4, A-V^sV^fv^^-l- 
^-/^)-5-^ h^v-^^— /i^]- 4 - (7" h7t KPt°7^-4-^;Mf;v) 

v^iM^ (3 4mg) <D ^ ^ / ' — /I^ (5mL) »10%a'7^?A 
(lOOmg, ^-tK) StJU^l. 7K*^^#ISMTs MUITEE-Cl 3B#|W 




• HCl 
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^-NMR (400MHz, CD 3 0D) 

8 : 0.82 (t, J= 7.2Hz, 3H) , 0.83 (t, J= 7.2Hz, 3H), 1.20-1.82 (m, 17H) , 
2.16-2.28 (ra, 2H) , 2.86-2.96 (m, 1H) , 3.10-3.36 (m, 6H), 3.48 (td, J= 12, 
2.0Hz, 2H), 3.68 (d, J= 7. 2Hz, 2H) , 3.77 (s,3H), 3.98 (dd, J= 7. 2, 4.0Hz, 
2H) , 6. 72 (d, J= 2. 8Hz, 1H) , 6. 74 (dd, J= 8. 4, 2. 8Hz, 1H) , 7. 20 (d, J= 8. 4Hz, 
1H). 

MS m/e (ESI) 429 (MH + ) . 
[0141] 

(mmm 7 ) 

1 _^ /U -4- [2- (4- t-^^/^v-^P^ ^r-^-l-^-^) -4- ( 




0CH3 



[0 14 2] 



15 



(7 a) 

4 _^ b^^fc^y vjv 



OMe 




4 _ b ^p^^tVJJ v^- 1 -tf/l^^lfet -^VW^TVV (2 5. 5 g, 
12 7mmol) &«*7 f7t Kp7^ (1 0 OmL) i:^W;^7 
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5 k (4 0mD (om&&m\zLimjLit.o ^(omm^mwv^h, *.m*x-o°c 
\z$mi,it 0 m^x, ymit-rhv ^©6 o%mmmmm (7. eg, ho 

mmol) &&*\Z.3ftmX*1jnx.fc 0 R^*«r^iHJ;-t?#M&£itr> 7 0«L 
fcfU£> SO'OttMLfco $£.131. 3 t7fc*?-fl' (9. 5mL, 15 2mm 
5 o i ) (oMfcT F7tFP77>' (20mL) — ^/U/JwV AT 5 K (5mL 

KJ&SfcfcTKi: v^^/i^— TVi'Srflnx-T. ^$§P£:^L7c 0 '©f 

10 ?fcj!fiMfiJSr**UT, ii^iffTiitfc. 

^.©IfcaEl-gfcBfe^vV' (2 OOmL) Sr^P^U Ot^SPU H#b7c 0 
T 4 N*£-fk7lc*B^ife^^M8P?R ( 1 0 0 m L) £r#* tlO ^-CAP^Tc^ ^ 

flMtei^i 7. o g&m&mihk bX#fc 0 

X H-NMR (400MHz, CDC1 3 ) 

5:1.95-2.02 (m, 2H) , 2.05-2.15 (m, 2H), 3.14-3.30 (m, 4H), 3.32 (s, 3H) , 
3.52-3.57 (m, 1H) . 
20 NH©lH|j:#^#^^ofc„ 
[0143] 
(7 b) 

5^ (4 f^jxf^y 1 -^f/l-) -2-^hP7a/'-;V 
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N0 2 



mmm (7 a) -csm^tifci-* i^v-t^y ttismmm. o. io g , 6 

0. 0 1 mm oik 5-7;^P-2-=fn7x/-/U (6. 91g, 43. 
9 8mmo 1) *5it^i?p« f^*/^7 5 K (1 2mL) <D$S<£^£r^3S#H£C 
5 T*f#bfc 0 SJSifcfc f U ^ (1 5. 2 4mL, 1 0 9. 9 5 mm o 

1 ) tttofL^ fil-m. 8 0 fe 3 f3#P H l 3 O L7c D 

— (^^c^/v/^^-^i/) "e»t4bT«JB'fk:-^*b3 7. 3 6 g ^Ifefc^ i: L 
l H-NMR (400MHz, CDC1 3 ) 

5 :1.60-1.68 (m, 2H), 1. 83-1.90 (m, 2H) , 3.26 (ddd, J= 13. 2, 8.0, 3. 6Hz, 2H), 
15 3.32 (s, 3H), 3. 42-3. 47 (m, 1H), 3.62 (ddd, J= 13.2, 7.6, 3. 6Hz, 2H) , 6.24 

(d, J= 2. 8Hz, 1H), 6.36 (dd, J= 10.0, 2. 8Hz, 1H) , 7.87 (d, J= 10. 0Hz, 1H) . 

oh©ih {±#^-e # ft pd^o it 0 

[0144] 

(7,c) 

20 hji2Jk^E^L^-k^2k^l^M 5- (4 h^v-tf^y 1 — f/iQ - 
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OCH 3 



20 




J 2 



mm\ (7b) -vm&isM^s- (4-^ f^i/t^y^y-i-^^) -2 

hP7x/-;P (2 . 3 5 g, 8. 1 6mmo 1 ) > b Uxf/kT^ ^ (5. 
7mL, 4 0. 9 mm o 1) £5 «fc t^v^ n n * $ is (5 0mL) (D^^^^tKtK 
5 ?friflTlf#U MJ7/^n^^^/V*y»i*«l (2mL, 12. 24mm 

o 1 ) la5 #^MT U IWI^frTt? 1 0 ftmmW Lfc 

10 7 ^ — Ltlll^l 3 . 2 7 6 g ^femf* 

£ LT#fc 0 

^-NMR (400MHz, CDC1 3 ) 

5 -.1.66-1.74 (m, 2H), 1.84-1.92 (m, 2H) , 3.27 (ddd, J= 13. 2, 7.6, 3. 6Hz, 2H), 
3.23 (s, 3H), 3.47 (ra, 1H), 3.58 (ddd, J= 12, 8.0, 3. 6Hz, 2H), 6.54 (d, J= 
15 2.8Hz, 1H), 6.72 (dd, J= 9. 6, 2. 8Hz, 1H), 8.07 (d, J= 9. 6Hz, 1H) . 

[0145] 
(7 d) 

2— (4 — t — fTsUi/? u^^r-f-— 1 — =^^M —4, 4, 5, 5— *r h 7 * 
[1, 3, 2] v'^f/K'P?^ 

'° N | 
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^ o^dff - 1 -x^^x^r^ (55. 0 g, 192. Immol) tf^ 
(t°j-=i7—h) v^n^ (56. 1 g, 2 2 0. 9mmo 1). 1, 1 ' — l^X 
(v^ccxvl^.*:^ /) 7xO"fe>'v ; ^nPA 0 7^r>A (II) ^pq^^ 

>-xi V7°l/ ^ ^ (4. 8 8 g, 5. 9 8 mm o 1 ) N I^@£7J D^A (56. 6 g 
5 ,5 7 6. 3mmol) *5 it>^drf ^ (4 0 0mL) ePiT«8 0°C-C 

1 6B#^Jt#bfe„ 

^Ifebfc 0 #b;ftfc^JS£??S7K^i!fe^bfc 0 rtL^rii7k«^^->'!>A-c 
bzt 0 ^SIjSRl U «MS«r|!gfcJEET«iR& b7c c # P, ^tfc^^r ^ JJ tj Jfjv 

10 ^7A^ovf^77>f- (^^/^t^) t'^iu t~y^/\-mn 

{tLCDv^^W-t LTHft^fe3 8 . 9 7 g Srgfc^feBffci: bT#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

8: 0.85 (s, 9H), 1.00-1.43 (m, 14H), 1.78-1.90 (m, 2H), 1.98-2.17 (m, 2H), 
2.24-2.32 (m, 1H), 6.59 (dd, J- 2.0Hz, 1H). 
15 [0146] 
(7 e) 

1— [3— (4 — t n^^f-— 1 -jc^ /u) -4-xfp7xx;U 




20 (7 c) X?#5t$tL7c f-!J ^>-^7P7jN>@t5 - (4-^ h=3r 

i/t°-<y v 5 ^— 1 -j;V) -2.—=-yx3.7a^=^?V^^^)V (3. 2 7 6 g, 8. 
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5 2 mmo 1) ©1, y*cZ/^$l/ (8 OmL) MMM (7 d 

) T?UBg$*L/t2- (4- t -y^-^Zy^^^D-.-l -a^—M -4, 4, 5 
, 5-7f7^f^-[l, 3, 2] v^^f-^n (2. 4 7 8 g, 9. 38 

mmo 1 K 7" ( h U ^^^/1-7}n^^^ >•) /-^v^A (0) (49 2m 

5 g, 0. 4 2 6 mmo 1 ) N *5 «fc 5 D !7A (2. 7 1 4 g, 12. 79 

mm o 1 ) ^BxiT, g^^ffl^T. ^i@L 9 0 «C"C 2 B#P^ 3 0 Ufc e 

io mux t -y^jvmmtL(o^^^w-t x^xmmtt&ya 1 . s 7 g sr«fe*§si: l 

T#fc c 

L H-NMR (400MHz, CDC1 3 ) 

5:0.90 (s, 9H), 1.38-1.43 (ra, 2H) , 1.64-1.74 (m, 2H) , 1. 86-2. 00 (m, 3H), 
2.13-2.33 (m, 4H) , 3.21 (ddd, J= 12.4, 8.4, 3. 6Hz, 2H), 3.38 (s, 3H) , 3.46 
15 (m, 1H), 3.67 (ddd, J= 11. 2, 7.2, 3. 6Hz, 2H), 5.57(t, J=2. 4Hz, 1H), 6.54 (d, 

J= 2. 8Hz, 1H) , 6. 72 (dd, J= 9. 6, 2. 8Hz, 1H) , 8. 07 (d, J= 9. 6Hz, 1H) . 
[0147] 
(7 f ) 

2- (4 - t - P^f - 1 -x^) -4- h^-yt^V 

20 ^jy— 1— 4J}A -7^~)VT%1/ 
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mmm (7e) -?$m&tifri- [3- (4-t-^;^^n^t-i- 

-4-=ha7i^] -4-^ f^^tvy v^y (1. 8 7g, 5. 
0 2mmo 1 h MfcT 17 ^ (9 3. 6mg, 1. 7 5 mm o 1 K 

—tV (3 0mL) -7K (lOmL) M^i^fc it/ftt ( 9 8 1 m g , 17. 5 
7mmol) «r38#dW*.-C N ^*#ffl^T. 9 0 iCtf 2 B#^# Lfc 0 

^©Sf&fc tft/^^!)^ (3 0mg, 0. 5 6mmolk tmffi (3 
OOmg, 5. 3 7mmol) Sr^P^ ^^#TT' 3 B#K 1 5 #}f# Lfc„ 

i . 1 5 5 g &mn&mi$t bx#fc 0 

X H-NMR (400MHz, CDC1 3 ) 

6:0.90 (s, 9H), 1.24-1.42 (m, 2H), 1.66-1.76 (ra, 2H) , 1.90-2.06 (m, 4H), 
2.14-2.24 (ra, 1H), 2.28-2.32 (m, 2H), 2. 72-2. 80 (m, 2H) , 3.26-3.37 (m, 3H) , 
3.37 (s, 3H), 5.75 (brs, 1H), 6.63 (d, J= 8. 4Hz, 1H) , 6.67 (s, 1H), 6.71 (d, 
J= 8. 4Hz, 1H) . 

NH2©2Htj;#tT'#^ofc i; 
[0148] 
(7 g) 

1- [2- (4 - t — ^f/W^ p^^-ft- — i -^-/y) -4- (A—^Y^rly 
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H 



mmm (7f) xmm^ntz.2- (4- t-^t/^n^t-i-x^ 
) - 4 - (4 — ^ b^vtr^y v'v- 1 — ^/v) -7 ^=-)vt s; ^ ( 1 . 1 5 5 g, 

3. 3 7mmol) ©1, 2-^nn-<yfy ( 1 5 m L) WM^, (2 
5 ppxf;k) (7 2 2m g, 4. 0 4 mm o 1 ) &Jm%_^ 

#ffl^T, «2 o 0°CX*MWV± o 

10 tL^TMM^ h V ^A-e^Bbfc 0 l«£ij$r3it*U «^«J±Tift*i bfc 0 

H-feHfri: UT#7c 0 
X H-NMR (400MHz, CDC1 3 ) 

15 5:0.84 (s, 9H), L 12-1. 32 (m, 2H) , 1.58-1.66 (m, 2H), 1.80-1.98 (m, 4H), 

2.08-2.16 (m, 1H) , 2.28-2.40 (ra, 1H) , 2.59-2.62 (m, 1H) , 2.76 (td, J= 12.0, 
2.8Hz, 4H), 2.83-2.91 (m, 6H) , 3.22-3.28 (m, 1H) , 3. 31 (s, 3H) , 3.36-3.42 (m, 
2H), 5.63 (t, J=2. 4Hz, 1H), 6.67 (d, J= 3. 2Hz, 1H), 6.70 (dd, J= 8. 4, 3. 2Hz, 
1H) 6.81 (d, J= 8.4Hz, 1H). 

2 0 NHOIH W&J£X ^^^ofc 0 
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[0149] 

(7h) 

& — [2- (4 - t —zff-/^^ n^^-^-— l — —4— ( 



5 




mmm (7 g ) -vmrnsfriti- [2- (4- t-y'^^^n^^-i- 

=r.=.;V) -4- (4-* ~7 \?^<=7*?l/ ( 

lOOmg, 0. 24 3mmo 1) ©r h^fc Kn77^ (3mL) ^$H- S ^ 

J-;VTS\'7 S ^ K (0 . 0 2 8 lmL, O. 3 1 6 mm o 1 ) N h U T*fe f v'Tkift 
10 <blS5*^MJ (8 7. lmg, 0. 3 16mmol) (O. 0 

267mL, 0. 466 mm o 1 ) £rJPx.. tiat 4 B#|fl! 3 0 

Ltl-7^-4- [2- (4— t — 7 f f/V'v'^ n-^^i^— 1 — ^=-/V>) — 4 

- ,(4-^ b^v't^U W- 1 f/P) 7i=^] t^yv 5 ^ 1 0 3mg^i 

&mi*t LT#fc 0 
^-NMR (400MHz, CDC1 3 ) 
20 5: 0.89-0.96 (m, 12H), 1.18-1.39 (m, 4H) , 1.48-1.60 (m, 2H) , 1.64-1.74 (m, 
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2H), 1.86-2.06 (m, 4H) , 2.14-2.23 (m, 1H) , 2.30-2.42 (m, 3H) , 2.47-2.60 (m, 

4H), 2.66-2.74 (m, 1H) , 2.78-2.86 (m, 2H) , 2.89-3.06 (m, 4H) , 3.28-3.35 (in, 

1H), 3.37 (s, 3H), 3.41-3.48 (m, 2H), 5.69 (brs, 1H), 6.73 (s, 1H) , 6.76 (d, 
J= 8. 4Hz, 1H) , 6. 89 (d, J= 8. 4Hz, 1H) . 

s z.tb&mm^/i' (3mD ^$?u 4 Nm.i&kmm^^'f-M^fc (o. 1 

lmL, 0. 44mmol) &M%-fc 0 

10 MS m/e (ESI) 468 (MH + ). 

[0150] 

mmm s ) 

[2- (3. 3, 5, 5-7h7^f/^P^^) ^ ^ 

~/l/] gj^j7v^ 



15 




[0151] 

(8 a) 

4- [2- (3, 3, 5. 5-ff7^f/^P^v-^) bf^^ 

i — ^7/i^#^^ t — y^/v^^T/v 
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mmm (4e) xmrnztitii- 12— (3, 3, 5, 5-^ y^^f-tv^t 

y^=T)V (3. 87g, 9. 7 1mmolK 1 0%^7v ! '?^^y (2. 3g 
5 , -a7K)^ *9 S—fls (2 5mL) 3o£tJ^ h7tFn77V (2 5m L) <Dm& 

, mm&mj±.Tmm&, mmfc&mvwsD&yo 3 . s 3 g ut 

10 ^-NIR (400MHz, CDCI3) 

5: 0.92 (s, 6H), 1.12 (s, 6H), 1.12-1.47 (m, 6H) , 1.49 (s, 9H), 2.83 (brs, 
4H), 3.59 (tt, J= 12. 4, 2. 8Hz, 1H), 7.07 (td, J= 7. 6, 1. 2Hz, 1H) , 7.10 (dd, 
J=7.6, 1.2Hz, 1H), 7.16 (td, J= 7. 6, 2.0Hz, 1H) , 7.24 (dd, J= 7. 6, 2.0Hz, 
1H). 

15 fc°^7 v'yf W 4 Ht>»^£^§ ife^o fc c 

MS m/e (ESI) 401 (MH 4 ). 
[0152] 
(8 b) 

1— [2— (3. 3, 5, 5 — T h7 7i^/^ g^vT^) :7^~/W] 
20 v?^ 
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H 



mmm (8a) -ewmztifc. 4 - c 2 - ( 3 , 3, 5, 5 b ^ ^ ?vi^^ 

. 7 9 g, 2 4. 4 4mmo 1 K h JJ :7 /l^ P gfrU (2 5 m L N 3 4 6 mm o 1 
5 ) ROW na^^>- (50mL) ©I^^Ifif 1 B#Ph1 3 0 #}f 3$ b7c D 

10 4r«8tU «SSJSfb^4 . 9 4 g <H&fe*§ilfc i: b 

±JB 4. 94g©ny h© ^-NMR (400MHz, CDC1 3 ) 

5: 0.94 (s, 6H), 1.11 (s, 6H) , 1.13-1.44 (ra, 6H) , 3.17 (brs, 4H), 3.35 (brs, 
4H), 3.47 (tt, J= 12.4, 2. 8Hz, 1H) , 7.10-7.30 (m, 4H) . 
15 NH©lH(i#^t^^^ofc„ 

mmfc&vo 4 . 9 4 g ^mfcrn^mcD^Mfc^WkW^ ' nbn^mm^^n 

tSift^* 2 . 2 3 g SrffiSfe|&* £ bC#fc„ 
_L|B 2. 2 3g©nj/f© ^-NMR (400MHz, CDC1 3 ) 
20 5:- 0.92 (s, 6H) , 1.13 (s, 6H), 1.17-1.35 (m, 4H) , 1.41-1.46 (m, 2H), 

2.84-2.86 (m, 4H), 3.01-3.03 (m, 4H), 3.59 (tt, J= 12. 8, 2. 8Hz, 1H) , 7.04-7. 16 
(m, 3H), 7.21 (dd, J= 7.6, 1. 6Hz, 1H). 
NHO 1 HfcM#^"e#"ft/^o7J: 0 
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[0153] 

(8 c) 

x —y"=f-jy- 4- [2- (3, 3, 5, B-yf?^ W^P^^) Z £ 



^Wll (8 b) -dKat^tL/t 1- [2- (3, 3, 5, 5 — b7^f/W 
n^^vvU-) fc^^v 5 ^ (3 0 Omg, 1. OOmmol) <Dt" h =7 

tKo77^ (2 0mL) ^W^7*t K (10 7mg, 1. 49m 

mo 1 k Tir f ^yfoMftXS. 5 b P (420mg, 1. 9 9 mm o 

1 ) N iS 3:Xfig&8L ( 6 O m g , O . 9 9 mm o 1 ) &MlkMZ-, ^UX* 1 3 Bf RS 3 

(g^c^vu/^:^ V) tilLT, [2-(3,3,5, 
^^f/l/^ p^^i//l/):7^~/I/]t°^^^>'2 7 Omglr^ffilftt 

X H-NMR (400MHz, CDC1 3 ) 

5 : 0.92 (s, 6H), 0.94 (t, J= 7. 2 Hz, 3H) , 1.12 (s, 6H), 1.20-1.60 (m, 10H) , 
2.37-2.41 (m, 2H) , 2.40-2.62 (brs, 4H) , 2.92(t, J= 4. 8Hz, 4H) , 3.57 (tt, J= 
12.4, 2.8 Hz, 1H), 7.03-7.08 (m, 1H), 7.09-7.16 (m, 2H) , 7.19-7.22 (ra, 1H) . 
rM^nn^^ ( 5 m L) 4 NifttezK*BH&^;H$iS ( 0 

2 1mL, O. 83mmol) ^M^UX 3 O bfc 0 RjfciftOi&jffi 

^lEET^feU «JB'f^'fe©3jfi^* 2 9 0m g Sr#y3SfelB#£: tttfc, # 
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btlff&fit&.to ( 2 9 0 m g ) \Ztim=c?';l' (3 0 m L) SrAq 10 0 °CX* 

2 # u^^if $ ^ttc 0 ^(d^ m.m.-£ 121 &mmw u 
fc D *f a vft£mm.&mm ttw^^i 2 3 5 m g *^<tia £ ut#/c d 

L H-NMR (400MHz, CD 3 0D) 

5 : 0.96 (s, 6H), 1.03 (t, J= 7. 2Hz, 3H), 1.18 (s, 6H), 1.18-1.52 (m, 10H) , 
1.72-1.81 (m, 2H), 3.10-3.75 (m, 8H) , 3. 56 (tt, J= 12. 4, 2. 8Hz, 1H) , 7.13-7.20 
(m, 3H), 7.26-7.29 (m, 1H). 
MS m/e (ESI) 357 (MH + ) . 
[0154] 

mmm 9 ) 

1 — p/p \f;V^^;V— 4- [2— (3. 3, 5, 5 — T h Z E 

t'^v^ 



^Wll (8b) -e^it^^fcl- [2- (3, 3, 5, 5-ff7^f^ 
a^dr^/W) 7cc^/P] t^^i^V (2 0 0mg, 0. 6 6 6 mm o 1 ) b 
7tKP77> (4mL) f&?£fc: N ^^p/P^^/WWt K (7 0mg, 
0 . 9 9 9 mm o 1 ) Srftlfc-C^i&T? 5 bfc 0 ^©KMt b P Ti? T> 

dp-v**-fbJa5*^"b P (2 8 2mg, 1. 3 3 mm o 1 ) SrJD £. 5 #18181 

W\»1t&* StSfe (0. 0 3 8mL, 0. 6 6 6 mm o 1) %1&7L, 1^2^ 




WO 2005/063705 



PCT/JP2004/019795 



^;V/^f^ ^) TffUfJSUT [2 -(3, 3, 

5 , 5 -7" f^^f/^ t3^ 3f- 7i^] t°^7^ 1 8 2 m g £r$£-fe*p 

5 X H-NMR (400MHz, CDC1 3 ) 

5: 0.12-0.16 (m, 2H), 0.52-0.56 (m, 2H), 0. 88-0. 96 (m, 1H), 0.92 (s, 6H) , 
1.12 (s, 6H), 1.13-1.45 (m, 6H) , 2.32 (d, J = 6. 4Hz, 2H) , 2.70 (brs, 4H) , 
2. 95 (t, J = 4. 4Hz, 4H) , 3. 60 (tt, J - 12. 4, 2. 8Hz, 1H) , 7. 04-7. 08 (m, 1H) , 
7.11-7.14 (m, 2H), 7.20-7.22 (m, 1H) . 
10 ^(Djt^-^O (1 4 7m g, 0. 41 5 mm o 1 ) Srv 5 ^ a D^^y (3mL) 

tfgLT, ^ ©l^fe *#i^TT* 4 NilftTKi^^^tt (0. 1 

lmL, 0. 4 5 6mmol) SrJH^fc 0 r *LSrMT 1 5 &mMW UfcgU *r 
0»SKSr«JEET«* b/t„ #fe^fc^S^g^^^ (13raL) SriP^, 

lOOtTlUFWU ^^$P£itfc 0 r:^>^SCSrS?a^T?^ 

15 U 19 fl^M 4 5 frffiW Lfc 0 #rffi b/cii:S^^» LT, 'm&<k&V0 13 4m 

MS m/e (ESI) 355 (MH + ) . 
[0155] 

(MMm i o ) 

20 2— {4— [2- (4-t-7'f;^^P^^) 17^^^] if^^j?^— 1 
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[0156] 

(10 a) 

1- [2- (4 - t -y*^-)Vi/<? n^^vvt/) Z7^^/u~\ M^^-Jly 



mmm (2c) ~?$m £ nit 2 - (4- 1 - y*^;^ ? a ^a^/vo 7 * 

T-;y (810mg, 3. 5 mm o 1 ) hi, 2 — v 5 ^ a a^<^if V ( 5 mL) 
<£>2&"o* ( 2 — ^ T3 n ^^/V) T 5 "y^MSS&S. ( 7 5 0 m g , 4 . 2 mm 

o 1 ) £r7JPx.. 1 3 OftMWMM bfc G 

mW-<^UMi\l^^} 4 2 0 m g £r#fc„ 
MS ra/e (ESI) 301 (MH + ). 
[0157] 



2 - {4- \2- (4 - t -zf s ?'J\'Z'# g^^yy^) ^j.^/U] f^^v^-l 




(10 b) 
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mmm doa) x-gmzfrfr 1 - c 2 - u - 1 -y*^/^y? n^^-^/u) 

Z7=c=- ;V\ tX7i/y (4 0 Omg, 1. 3 3 mm o 1 ) s 2 - ^ n D — N — 
/l^T-fe h T 5 K (200mg, 1. 65 mm oik (4 OOmg, 

2. 8 9 mm o 1) Wv'^WMT^ K (1 5mL) ©M^Ml 1 
5°C-e2B#PM#bfc 0 

«s^r7K-c2isi7^v^-e«afp^^:7KT^#-ft. MtKM^ b y t? At^HLft 0 

i^SM^v'T.X^^;^ — m^'^Ot L-T 2 - {4- [2- ( 4 - * — r/^/l' 

5 0 6 m g t LT#7c 0 

1 H-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9H x 0. 6), 0.90 (s, 9H x 0. 4) , 1.10-1.21 (m, 6H), 1.35-1.48 (ra, 
2H), 1.68-1.98 (m, 4H), 2.67 (brs, 4H), 2.87-2.92 (m, 4H), 3.06 (s, 2H x 0. 6), 

3.09 (s, 2HxO. 4), 3.30-3.40 (m, 4H) , 7.05-7.22 (m, 3H+1H x 0. 4) , 7.44 (d, 
J= 8. 0Hz, 1H x 0. 6). 

m&®k bTi»|©iIft^4 7 6 m g <H#7t 0 
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MS m/e (ESI) 386 (MH + ) . 
[0 15 8] 

mmm 1 1 ) 

2 - {4- [2- (4 - t — -Z?2k¥£ v^^^jv) y z*.~J\A T^^v^-l 



HWiJ (10 a) -Tr^3t$tL7tl- [2- (4- t -^^wx^n-^^u) 
fcT^^v^ (5 Omg, O. 16 6mmo 1 h 1- 
^-71/) fcf^ (3 3mg, 0. 204 mm o 1 K % V A ( 6 0 m g , 

0. 4 3 4mm o 1) ^L^v 5 ^ f^^/VAT 5 K (5mL) (DtM^^^r^^ 1 1 

f^s t -7Y/^v / ^ u^^vvUKMlOv^T;*^ Ust-^—M-n-'tySt IT 2 — { 
4— [2— (4 — t — -f^-fr^P u^3ci//U) -7^=.;V} \f^<=7 v 5 ^— 1 — ^ JV 
} -i- — fA-) ; y 5 1 m g ^ tttfco 

^-IWR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9Hx0. 6), 0.90 (s, 9H x 0. 4) , 1.10-1.27 (m, 2H), 1.35-1.46 (m, 
2H), 1.54-1.98 (m, 10H), 2.65 (brs, 4H), 2.85-2.92 (m, 4H) , 2.94-3.04 (m, 
1H x 0.4), 3.24 (s, 2H x 0.6), 3.26 (s, 2H x 0.4), 3.35-3.47 (m, 1H + 1H x 
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0.6), 3.50-3.58 (m, 4H), 7.05-7.28 (m, 3H + 1H x 0. 4) , 7.40 (d, J= 8. 0Hz, 



MS m/e (ESI) 426 (MH + ) . 
[0159] 

mmm 1 2 ) 

(4 - t —Zff-/^^ p^jpvvVQ -3- ( 4 - g^Vl^ v£ V — 



[0160] 

(12a) 

l- (4 — t — -J^jv-yy n^^i^- l s\s) -4-^f^-y-2-=hP 



MMM (7d) -eMit^^fc 2 — (4 - t —-ffA/Z/t U^^r-^r— 1 — /V 

) -4, 4, 5, 5-rF7^f;^- [l, 3, 2] v^^i^n^:/ (3. 1 



1H x 0.6). 
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7g, 12mmol) > l-^n*-4-^ h^>-2-=ho^^ (2. 3 
2 g , 10 mm o 1 ) N Y) /u^H# JJ <7 A ( 4 . 8 g , 15 mm o 1 K 1 , 2 — 
^ h^ri/^^V (3 0mL) ( 5 m L) ©jg<£to&g*#ffl*£Tte: 

5 0) (5 7 8mg, 0. 5mmo 1) *Mfc. UcV^rojfi^*^7 O tJT? 

i 8 mm 3 o^mwv±o 

10 ^77^- (^Sfejc^/i^/^^rf-^') T*^LT t — T^vuSlflHifc©^ 5: #:£ 
bTHMft^ 2 . 8 9 g SrJtfiBflsi: tt#fc, 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.89 (s, 9H), 1.31-1.43 (m, 2H) , 1.86-1.95 (m, 2H), 2.13-2.34 (m, 3H) , 
3.85 (s, 3H), 5.59-5.61 (m, 1H), 7.05 (dd, J = 8. 8, 2. 4 Hz, 1H) , 7.17 (d, 
15 J = 8.8 Hz, 1H), 7.31 (d, J = 2. 4 Hz, 1H). 

[0161] 
(12 b) 

2— (4 — t — y^/i-is? u^^-jy/U) — 5 — ^ Y^-iyy ^=-;VT % 1/ 




20 mMm (12 a) xm&zntii - (4- t-^^^p^^-i — 

71/),.— 4-^ h^i/- 2-= hn^yfy (2. 8 9 g, 10. Ommo 1) N 1 
Oro^^v 5 !?-^^— tfc^ (1. Og, -^TK). ^;-/Kl5mL) Wff7 
tFD7 7 y (15mL) ^ 7K*^^#IS^iT. tJEitfl 2 9$ffl 

jf#b7c 0 
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^yyHftv-ft^J*? u-^r W^y^— iWWi^jv) ^mUl^Xs t-^T-sis 

u^*y/um^{iL<Di?T^Tu^-m&>ydb LxmMfc&to 2 . 56 g ^ 

n&mfak LT#7c 0 
4I-NMR (400MHz, CDC1 3 ) 

5: 0.86 (s, 9H x 0. 65), 0.89 (s, 9H x 0. 35), 1.05-1.46 (m, 4H) , 1.58-1.66 
(m, 2H x 0. 65) , 1. 70-1. 81 (m, 2H x 0. 65) , 1. 88-1. 98 (m, 4H x 0. 35) , 2. 03-2. 10 
(ra, 1H), 2.34 (tt, J= 11. 6, 3. 2Hz, lHxO. 35), 2.84-2.89 (m, 1H x 0. 65) , 3.65 
(brs, 2H), 3.74 (s, 3H x 0.35), 3.75 (s, 3H x 0.65), 6.25-6.26 (m, 1H), 
6.32-6.36 (ra, 1H), 7.00 (d, J= 8. 4 Hz, lHxO. 35), 7.24 (d, J= 8. 4Hz, 1H x 
0.65). 

[0162] 



1- [2- (4-1-^/^^0^^) ~ 5 Y^r^-y^=-JV\ \?^=7 



mm\ (12 b) -C§^t£tt/c2- (4- t -y*^;VZ/? n^^-Zy/U) -5- 
h^i^y zx.=.;VT 5; 1/ (2. 5 6 g, 9. 7 9 mm o 1 ) <D 1 , 2 — u a 
^<yfy (10mL) tf^ (2-^noif;V) T 5 Vi&Itii: (2. 1 

Og, 11. 7 5mmo 1) %1)ViX-, SSf#IH^T, 2 0 O 0 C"ejt# Ufc D 

1 3 0 bfc 0 SJ^^fcl&fP^I^TK^^ h V 9^7kW 



(12 c) 
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1 . 7 7 g Sr^#,*^ £ LT#fc 0 
1 H-NMR (400MHz, CDC1 3 ) 

8: 0.88 (s, 9H x 0. 65), 0.89 (s, 9H x 0. 35) , 1.09-1.21 (m, 4H) , 1.36-1.45 
(m, 1H), 1.56-1.63 (m, 1H), 1.68-1.97 (m, 4H) , 2.77-2.83 (m, 4H) , 2.91 (tt, 

10 J= 12. 4, 3. 2Hz, 1H x 0. 35), 2. 98-3. 03 (ra, 4H), 3. 32 (tt, J= 5. 2Hz, 1H x 0. 65), 

3. 77 (s, 3H x 0. 35) , 3. 783 (s, 3H x 0. 65) , 6. 61-6. 67 (m, 1H x 0. 65 +2H x 0. 35) , 
6. 73 (d, 1 = 2. 4Hz, 1H x 0. 65), 7. 13 (d, J = 8. 8Hz, 1H x 0. 35), 7. 34 (d, J= 
8. 4Hz, 1H x 0. 65) . 
[0163] 

15 ( 1 2 d) 

4 _ ( 4 - t — -f*f- f v*y# g^^vvl/) - 3 - fc^<7 i?> ~ 1 — d i^Z ^ I ~~ > v 



mMm (i2c) x*mmtsfat~ 1 - c 2 - c 4 - 1 -^f/w^^ v^^^m 

_ 5 _^ y^?/-? v 5 ^ ( 1 . 7 7g, 5. 3 6 mm oik 4 8% 

m&kmWi (5 0mL) RXttitWt (3 0mL) (Dm&VO&^&Mf&T. 
3 0 °C-e 8 mm 3 0 ftWtW bfc 0 
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ft, -toiflst^ ^ y —^tmm^/^^mm (^jtv/v = i/5) & 

IT, «fe@f*^fl^b^ 1 . 4 3 g £r#7c 0 
^-NMR (400MHz, DMS0-d 6 ) 

5: 0.85 (s, 9H x 0. 65), 0.86 (s, 9H x 0. 35), 1.00-1.90 (m, 9H), 2.17 (brs, 
1H), 2.59-2.68 (m, 1H x 0. 35 + 4H), 2.75-2.83 (m, 4H), 3.20-3.25 (m, 1H x 
0. 65) , 6. 40-6. 46 (ra, 1H x 0. 35 + 1H) , 6. 52 (d, J= 2. 8Hz, 1H x 0. 65) , 6. 95 

(d, J= 8.4Hz, lHxO. 35), 7.12 (d, J= 8. 4Hz, 1Hx 0.65), 9.03 (brs, lHxO. 35), 
9.05 (brs, 1H x 0.65). 
[0164] 



4- (4 - t —-ff-JV%/^ P-^vVV) -3- (4-7^b°^7^y-l— f 



mmm (12 d) -vm&ztitz.*- (4-t-yf;^p^v';i') -3- 

\?^<?*?l/— 1 — s(/V~7ol;^;V ( 1 g, 3. 16mmol) 4ri7Krb7t K 

(lOmL) fc:$g#U ^©^tlrS«#i^Ts We^bTt, 
^OS^-f ^/f^T/^ft K (O. 3 1mL, 3. 4 8mmol) N MJ7~t f 
^ri/7K*-fb}S5*^ h V V ^ (1 g, 4. 7 4mmol) SOfl (0. 18m 
L, 3 . 1 6 mm o 1 ) *m&Mx.1t^ MW Lfttf* bMUiii^^U bfc Q 



(1 2 e) 
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«£riSU±T$li§ bfc Q # b tifcig^NHv' y # y/V^7 7^nvf^57^ 

r^'rX'Jr^'-m&m t L-xmmit&m 8 8 6 m g &m&tg& t ux#fc 0 

l H-NMR (400MHz, CDC1 3 ) 

8 : 0.88 (s, 9HxO. 7), 0.89 (s, 9H x 0. 3) , 0.94 (t, J= 7. 6Hz, 3H), 1.01-1.96 
(m, 13H), 2.42-2.92 (m, lHx0.3 + 10H), 3.28 (tt, J= 5. 2, 5. 2Hz, lHxO.7), 
6. 53-6. 59 (m, 1H) , 6. 65 (d, J= 2. 8Hz, 1H x 0. 3), 6. 71 (d, J= 2. 8Hz, 1H x 0. 7) , 
7.06 (d, J= 8. 4Hz, 1H x 0.3), 7.27 (d, J= 8. 4Hz, 1H x 0.7). 
OH©lHf±t£"C^^ofc 0 
[0165] 
(1 2 f ) 

_3_ ( 4 — -ftf-jvyf^*? iff— 1 — 4 A£ Z^BZk^ZJtZk 

( 1 2 e ) -CjKat&ftfc 4 - ( 4 - t 9 - 3 - ( 
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4_ : /^;l / b 0 ^7v J y-l— f/V) 7*/^ (1. 6g, 4. 29mmol) 

U ^f;V7 5 >- ( 3 . lmL, 2 2. 2 4 mm o 1 ) (DMfoi?? * * * * 
<y (3 0mL) J -/l4£T^£P bfc Q jt^Lfc*0»»l!: 7 

/lofn^ ^ly^fV^ymMi^ (1. lmL, 6. 54mmol) ^1-3 0 

^^jv^-n^^^^;v^^m. (4- t -^^-/U^^n^^V/v) 

3 _ (4 _ y^-yvt: 0 ^^ v 5 ^— 1 — << AS) 7i-/^^r/H 1 OmgfcitFv' 
^- b 7 9 4 6 m g W i ttifc, 1 

) 7?jft^JLX. b^/^P^^^/^^i v^-4- (4 - t - V"^-JVis 
^p^^) -3- (4-^^tT^7^^- 7x^7f/V2 
14mg. M)7/Vtn^^^7i f?y^-4- (4-t-7*W 
^n-^rv^) -3- (4-^/V-t^7v f y- 1 --T^) "7 ^jVo^Ts^jV^ 
2mgfc , iti ! ^ " b7^M4 3 4 m g #t#> £ LT#fc„ 

v^ffc : 

ty-NMR (400MHz, CDC1 3 ) 

8:, 0.89 (s, 9H), 0.94 (t, J= 7. 2 Hz, 3H) , 1.15-1.45 (ra, 6H) , 1.47-1.67 (m, 
3H), 1.67-1.80 (m, 2H) , 1.86-1.95 (m, 2H), 2.37-2.44 (m, 2H) , 2.59 (brs, 4H) , 
2.88 (t, J= 4.8Hz, 4H), 3.35 (tt, J= 5. 2, 5. 2Hz, 1H), 6.97 (dd, J= 8. 4, 2. 8Hz, 
1H), 7.00 (d, J= 2.8Hz, 1H), 7.45 (d, J= 8. 4Hz, 1H) 
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h^^ffc : 
X H-NMR (400MHz, CDC1 3 ) 

6: 0.90 (s, 9H), 0.95 (t, J = 7. 2Hz, 3H) , 1.08-1.20 (m, 2H), 1.32-1.46 (m, 
4H), 1.48-1.62 (m, 3H) , 1.78-1.94 (m, 4H), 2.40-2.46 (m, 2H), 2.62 (brs, 4H), 
2.89 (t, J= 4.8Hz, 4H), 2.94 (tt, J= 12.0, 3. 6Hz, 1H), 6.94 (d, J= 2. 4Hz, 
1H) , 6. 95 (dd, J= 9. 2, 2. 4Hz, 1H) , 7. 24 (d, J= 9. 2Hz, 1H) 
[0166] 
(1 2 g) 

^^-4_ ( 4 - t -y^/u^^u^^-jy/u) -3- {A-zff-jv\f^=7^- 



mmm (12 f) -vrnk^nithv^^^^^^^^^ is*- a- c 

4— t —-f^jV*/? n^r^jV) -3- (4 - ^f;Vt°-<7 v 5 ^- 1 --fA-) 7 
s n;wx^^ (1. 16g, 2. 3mmo 1), ^TWM (2. 7g, 2 3 
mmo 1) 5 K (3 0mL) ©ift^*5S:S5lf#ffl^CT^iB. 

O) (3 7 0mg, 0. 32mmol) &Ua&.1t 0 ^X^COm^^U 1 0 
0 °CT* 1 9 B#IH 1 0 b^o 
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(4-t-7^/Wn^^) —3- (4-7^^7^^- 
1 -4M sO-y^ 8 Omg^tfeitfei b"C#fc 0 

^-NMR (400MHz, CDC1 3 ) 

S: 0.88 (s, 9H), 0.94 (t, J = 7. 2Hz, 3H) , 1.15-1.44 (ra, 6H) , 1.48-1.67 (m, 
3H), 1.70-1.80 (m, 2H) , 1.88-1.96 (m, 2H), 2.38-2.44 (ra, 2H), 2.59 (brs, 4H), 
2.88 (t, J= 4.8Hz, 4H), 3.38 (tt, J= 5. 6, 5. 6Hz, 1H), 7.34 (dd, J= 7. 6, 2.0Hz, 
1H) , 7. 35 (d, J= 2. 0Hz, 1H) , 7. 47 (d, J= 7. 6Hz, 1H) 

^»Lfc 0 rtLSr«JEE*S#IU WMfc&W 8 9 2 m g *m&&& t ttftfc 



MS m/e (ESI) 382 (MH + ). 
[0167] 
(Hi 1 3 ) 

h ^ - 4 - (4- t - -?^-jv*y? v^-^/u) - 3- U-^/nf-^i? 



) 7i=/^f/V(3 0mg, 0. 0 5 9 4mmo 1 ) N v'TWtllS (8mg 
, 0. 0 6 8 1mmol) Xt/^fMMT^K (lmL) (Di^^ti 




< 4 _ t _ ^j/^ n^-^vvl^) -3- (4 -^-/Hf^ S?^— 1 
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A S 7V?^ (0) (6mg, 0. 0 0 5 2mmol) ^rJp^fc 0 ^V^T»r 

^ ^« i o o °c~e 9 B#r^m# ufc 0 £ b r ©asit ^ftffiis (70m 

g, 0. 5 9 6mmol) irf7^ (f!)7x^^7^) ^7^-)A 
(0) (20mg, 0. 0173mmol) lrJPx.T, ^fil 00°C^1 4B|^ 
5 10»Lt 

0 WflJlb-Cs Y"7l/^— 4- (4 — t — -f^-JV^S? u^*ci/M -3- (4-^^- 

^-NMR (400MHz, CDC1 3 ) 

6: 0.90 (s, 9H), 0.95 (t, J= 7. 2Hz, 3H) , 1.09-1.20 (m, 2H), 1.31-1.46 (m, 
4H), 1.49-1.58 (m, 3H) , 1.77-1.96 (m, 4H) , 2.40-2.46 (m, 2H), 2.62 (brs, 4H) , 
.5 2.89 (t, J= 5.2Hz, 4H), 2.99 (tt, J= 12. 0, 3. 2Hz, 1H), 7.27 (d, J- 7. 6Hz, 

1H), 7.30 (d, J= 1.6Hz, 1H), 7.32 (dd, J= 7. 6, 1. 6Hz, 1H) . 

^^^«t^^#ufc 0 ±mwm^^^^s nhfitz.mmm^wsMM 

MS tn/e (ESI) 382 (MH + ) . 
[0168] 
1 4 ) 
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[0169] 




: Crich, D. ; Smith, M. ; Yao, Q. ; Picione, J. ; Synthesis 2001, (2), 

323-326. 

[0170] 

(14 a) 



10 




^^/U (1. Og, 5. 9mmol) £ffi^JlfJ|SH-ffi V\ 5fe»J (2 b) i: P*R 

o 

[0171] 

(14 b) 

2 — p^^'>;V7x^/>7 g ^ 
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MMm (14 a) m*3V>T3K3t$^2- n^lc-y-- l-^~/V) 

a^^if ^ (0. 5 6 g, 2. 7 5 mm o 1 ) (2 c) £: P^-^Jft £ 

5 [0172] 

(14 c) 

1- (2— ^P^^7s^) fcT^yv^ 




H 



(14 b) \Z.5S\,*XW&£tlfZ2—$'# *<r-y;vy z^~;VT % > (0 
. 48g, 2. 75mmol) £r3»#!l (3 c) i: IrH^^S*^ 1WI*(D^3S 
^ffoT«Sfli^«J0. 2 5 g Sr^Hfefft^i: LTifc, 
[0173] 
(1 4 d) 

1—^^/1^—4— ( 2 — vi^^-^y/vy =^=- M jfcjfeU' 



15 




(14 c) fcSSV^TiSafe&tLfc 1 -(2-V^ u^3rZ/;V7^~ ;U) b°-< 
^v 5 ^ (0. 2 5 g, 1 . 0 2mmo 1 ) SrM^H- UT^ 7^7t Kn t°^>-- 
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4 _^ ;l/ ^7t KiD^fe^-^Wft K^rfflv\ mM&S (6 g) tm^ 

o 

MS m/e (ESI) 301 (MH + ). 
5 [0 17 4] 

1 5 ) 

[2— (4-t-7'f;^p^ j r^) Z-^E^k] 




(10 a) &£:^T§^£;fr7cl- [2- (4-t-7 J f/^a^ 
fc^^v^ (160mg, 0. 53mmol) V^Tc 

H«J (6g) ^={£V\ f f 7 t Kn t°7 4 - ^J/wWt K©fti> ?) t 
7Y;Wf t K^ffiV\ mtm\ (6g) l^«©M^fro 

6 5 m g £r$K#J£tH i: bT#fc 0 
MS m/e (ESI) 357 (MH + ) . 
[0175] 

mmm 1 6 ) 

4-y^-/V-l— [2— (4 - t —y^/l/Z/? P^^r^) :7:g=/K] —3—^ 
^yt^^^v^- 2 — ^-^ 
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[0176] 

(16 a) 

N— [2— (4 - t — -f^-iVZ/V u^^-l/;v) ~7 au^jV\ -2— ^pp— N— ( 



mmm (2d) -r?M5t^^f-2- [2- (4-t-7Y;^p^^) ^ 

(2 7 1mg, 0. 9 8 4 mm o 1 ) ^^^W-MKM 

V^fc 0 

mt? p PTir^yK^ft^ 1 ? ^2-^pp7°p f^-^/u^ p y K^V^T, ^ 

iiM (2e) iri?TO3:£OS£^ mm(Dm^m^ff^\ .t-^;v^P^ 

^ISP&X^^f /HW^T^fVt^-I^i: LT, ^Mfb-n^l 3 6mg 

[0177] 

(16b) 

N— - [2— (4 - t grii2Zk) 7^^^] -2-^pp-N- ( 
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(16 a) -e$^£;iX7cN- [2- 
7^~)V\ -2-^po-N- (2-t KP^f^xf/i/) ^nt°tyT5 K (1 
3 4mg, 0. 3 6 6mmol) ^rffi^M^-^ffi V^fc 0 

(2f) ir^^KJS^^ III«<^&J;ai<HTV\ t --f?-jv*/ 

1 6 6 m g Sr^Hfejft^l* t UT#fc„ 
[0178] 
(16 c) 

4— T^V^—l — [2- (4-t-7'f/^P^^) 2L3c^£V] — 3—^ 




(16b) T?843t£;h/fcN- [2- (4- t-y*^/Ui/?v^3rl//U) 
7zc~)V\ -2-^nn-N- 7 1 oWy7U* (165 

mg) zmmm^m^tLo 

-1- [2— (4 — t — -f^-jV*/? X2^$r*/jV) — 3 — * f^t°^7 
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rft&HJfeM ( 2 g ) t f^mttfe-Ty&W&Lfc U t --ftf-jv^y? u^^-y/u 

MS m/e (ESI) 385 (Mtf) . 
5 [0179] 

(3H«J 1 7 ) 

1- {4- [2- (4, 4 -v^^/^v^ P^^yylQ ^j^/K] tf^7^^- 




O 



10 MMM (3 c) T-M3t^tL7cl- [2- (4, 

;7^~/V] t^^v 5 ^ (4 2 0mg, 1. 5 4mmol) ^ffilSMI^ffl Wc D 
2-^nn-N-^/V7t f7$ Kc^ft^t) &-1 — ^n^e — 2 — J 
^^f;^M7 5 Y(DiX%>v)\z.T-^ ^&m\^X, MMM (10 

b) ^nro^^^ mm^^mtff^^s 1- {4- [2- (4, 

8 m g ^M^mVtmt LT#fc 0 
^-NMR (400MHz, CDC1 3 ) 

5 :0.97 (s, 3H), 1.01 (s, 3H) , 1.10 (t, J= 7. 2Hz, 3H), 1.29-1.36 (m, 2H) , 
1.46-1.68 (m, 6H), 2.51 (q, J= 7. 2Hz, 2H), 2.58-2.72 (br, 4H), 2.90-3.00 (m, 
2 0 5H), 3.28 (s, 2H) , 7.06-7.18 (m, 3H), 7.25-7.28 (ra, 1H) . 
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-t&^kfcXV WMtt&to 4 9 6 m g &Mfe$£iH t LT#fc 0 
MS ra/e (ESI) 343 (MH + ) . 
[0180] 

5 mmm 1 s ) 

4 _ f 3 _ ( 4 - t p^dr-^-- 1 — oi^/U) -4- 




[0181] 



10 (18a) 

f U 7^tp ^ 9 i/^^-fci/Wi 5 — ^e/wfr y 4 — ^ /i^— 2 — ~ b p — 




15 5 — ^E/U7fr ]} ~y— 4 — -i JV— 2 — =• t> ta :7^y — As (12g, 5 3. 5 mm o 

fctry ^;/£:;bv\ nts^y (7 c) tm^^iS^^ mm<D&mm%:?T^x 

s #lf^fe 17. 24g #J£iH £ LT#fco 
[0182] 
20 (18b) 

4- [3— (4 - t -y^sV-y? p^^rjj-- 1 -rc~/l/) -4-^fP7x^ 
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1 ^r/lsTfr V 1/ 



O 




mmm (is a) xm^nt^hv ^/i^n^v^wi^ms-^i^y ^ 

_ 4 —^y^— 2 — h tz (3. 0 8g, 8. 6 4mmo 1) 

m^ioisH^v^ ^wj (7e) irin#^^$^ mm(D^m^n^t^ 0 ^ 
<dw^ t -y^/^mmiKDv^^ fcx&zmmik&yo 2 . 6 8 g ^n^M^ t 

[0183] 



2— (4 - t — >l±/k±^ P^^r^— 1 — j^/V) -4-^M!)y-4-^^ 
) Z7 ^^.;VT 



mmm usb) -^^£^4- [3- (4-t-/f;^n^t-i 

— m^/I/) — 4 — ^ b xiy a^=-7V\ ^)V-fc y^(2. 68g, 7 . 77 mm o 1 

) ^ffiMO£B-fflv\ HjfiEM (6e) £p5j«^SJ££-^ mm^^m^n^t' 

[0184] 



4 __ [ 3 _ ( 4 _ t -y^su^? 1 -zc:=./l<0 -4-tf-^7i^^-l 



(18 c) 




(1 8 d) 
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(18 c) T«££*Wt2- (4-t-^/U^u^MJ--l-^= 
/l/) — 4 — ^E-/l/^ !J ^— 4 — HT /l") 7i^7?y (2. 19g, 6. 9 6mm 

o i) &m&mn\zRi<\ mmm (7 g ) t^2oo^i8mra^$* 

<&® 1 . 8 4 g ^ikS-feli^ UT#fc„ 
[0185] 
(1 8 e) 

4 - [ 3 - (4 - t =^±2k^2. p^^-fl— i /vQ -4- 




HJfe^J (18d) 4- [3- (4- t -zf^Asi/trxi^Zcy—l 

— =^=-;V) — 4 — fc°^<^ v^ — 1 — /f^7a= /U] ^/l^P^ (0. 32g, O 
8 3 4mm o 1) ^ffi^lW-ffi V\ (7h) t|i«^J&£ii:N 

MS m/e (ESI) 440 (MH + ) . 
[0186] 

(lH»iJ 1 9 ) 
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! - [2- (4 — t — 7Yzl^ u^^ris/ls) —4— ( 2 — 7* h ^ 



^?«>J (10 a) ^joV^T^$tb/c 1 - [ 2 - 
5 /u) 7i^;H^7^ (lOOmg, 0. 3 3 3 mm o 1 ) ^m^WM^B^ 

2 — # xx n_N-if;U7-fe b75 Ktf>ftfc>9 IE ^vwc— 

(10b) |lil«tf>&8Mffi«rfTV\ t-^/^^a— 3^>vv 

10 S»^r^f^tv-i^i: It 1 - [2- (4- t-^/^^o- 

vW) 7x^/1/] -4- h^v-^fvV-) fcf^yv^l 1 5mglrifei 

r©»^«»Sr^Jfi^ dob) iPi^-elitftbt, t-'ff-A'is? 

15 4 m g 

MS m/e (ESI) 359 (MH + ) . 
[0187] 
(IH WJ 2 0 ) 

[2— (4 — t — -ff-lVl/^ u^^rj)-— 1 — ^ — ^) —4— (4— ^h^riX 
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- ;V ) _ 4 - (4-7^ v'V- 1 ijV) ~7a^^}V\ tf^v^ (10 

. Omg, 0. 2 4 3mmo 1) ^ffi^M^i: UTfflV^T. ^W>] (9) i: 

X. M-feia^^l- C2- (4 - t -/f^'V^ n^df-f - 1 -4- 
(4 b^v-t 0 ^y 1 —4M yau=z.)V\ -4 — z/jru-fu \f;v^f-;v 

fcf^ 1 0 4 m g #7c 0 r. fl^mWl ( 9 ) ^ mm^^fe^m^'fb LT t 

10 MS ra/e (ESI) 466 (MH + ) . 

[0188] 

mtm\ 2 i ) 

1 — -f=f- ; y— 4 — [2— (4, 4 — i?/* ^-)VZy-!7 n^^-^;v) —4— (4— 




[0189] 

(2 1a) 
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O— < NH HCI 



t -y^jV^^T >V ( 2 . 2g 

, 10. 9mmol) £ W^f^lS VNfc 0 
5 3 ^fb^/l'Ottjfr t> t^3 Vit^Sl'&m^, MMM (7 a) t^^SJ^$ 

-fr, f^m<BflH&Jg«rfrV\ ^Hfe^iir^lIM^^ 1 . 3 g £#fc„ 
[0190] 
(2 1b) 

1— [2- (4, P^^^/I^) 

10 >: 



mmm oc) -easiat^fci- [2- (4, a,-^^^;v^^u^^-^;V) 

y=c=-;V] bf-^^i^V (6 5mg, 0. 2 3 9 mm o 1 ) *ffl5SJDS^|-JJ:ffiV^/L„ 
H*£M (8 c) MI<E>^#!!3£rfTV\ 'JUSte-g^ 8 2mg 



MS ra/e (ESI) 329 (MH + ) . 
[0191] 

( 2. 1 c ) 

1— [4— -7*p^E--2— (4, 4-^f;^P^^) 7j:^/R] -4 — 




15 



20 
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10 



15 




mmm (21b) -vm^t^ft 1 4 - [2- (4, 4-v^^vi^ 

^n^^) :7^~/l/] fc^^v 5 ^ (64mg, 0. 17 5mmol 

) &m&mn\zm^ft. 0 

^©Ife&aSrff V\ flSffcl^ 7 1 m g £ LT#7c 0 

[0192] 
(2 1 d) 

1—^^-/^-4- [2- (4, 4 -v^ gv^y^ g^jrvvV) — 4 — (4—J^b 




|H»J (2 1c) -WStftSfrfcl- 2- (4, 4-^^^/Vi/ 

^n^v';!/) - 4 — ^f;Hf^7 (20mg, 0. 0491m 

mo 1) £ N (2 1a) t*3K3t*tL^4-3C b^tr^y v^iim^ (l 

lmg, 0. O 6 3 8mmol) 4rW3SJDS^^ V^fc 0 

JPbfcJiT:\ 3H»!J (3f) £|i^^50ft£i2:> IH#co^^aS:fTV\ 1-^ 
/V— 4- [2— .(4, 4-i?^f/^D^^) -4- (4-^ b^VfcX 
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HbHfcft^ftiftft 31 ^ (3mL) I^LfcHi:, 4 Ntt-fb7K*B^Bfe^ 
^vUgSt (0. 0 0 8 2mL) ttix.fc 0 ^bfc^^riT-^ ( 5 m L) 
^(D^J^&^jETi-iiff L7c 0 Wmbfc^«bOJ|fi3|g^Sr^^f-^-C«fe^^ 
l&#fe U klMA^^ 1 6 m g SrftSfefctjH £ tt#fc. 
MS m/e (ESI) 456 (MH + ) . 
[0193] 

mnm 2 2 ) 

1- h 7 t Kn If 7 4 ->f /V^ f ^) -4- [2- (3, 3, 5, 5 — 



(4f) t31*5V^T®l3t$tLfcl- [2- (3, 3, 5, 5—7" h "7^^ 
/l^v^^ ^ri?-- 1 Z7^=.;V] Yf^?*?^ (120mg, 0. 402 

mmo i) zmmmmzm^fro 

^^T^ft K©ftfc>0 (-7" b7k Knt°7 ^— 4— ii?vs*>ASf\i KSr^V^ 
„ H»J (4g) irPtJI^SlS*^ »MlrfToTl- (rbyt KPk° 
^>--4— -f jv^^-jV) -4- [2- (3, 3, 5, 5-fh9^f^^n^ 

y=c=.)V\ tf^7^y 1 3 1 m g Sri^Wi: LT#fc„ 
1 H-NMR (400MHz, CDC1 3 ) 

5: J. 02 (s, 6H), 1.07 (s, 6H) , 1.23-1.34 (m, 2H), 1.39 (s, 2H), 1.67-1.83 
(m, 3H), 2.17 (d, J= 1. 6Hz, 2H) , 2.22 (d, J= 6. 8Hz, 2H), 2.51 (brs, 4H) , 2.99 
(brs, 4H), 3.39.(td, J= 12. 0, 2.0Hz, 2H) , 3.95-3.99 (m, 2H), 5.50 (s, 1H), 
6.96-7.00 (m, 2H) , 7.07 (dd, J= 7. 6, 1. 6Hz, 1H) , 7.18 (ddd, J= 8. 0, 8.0, 2.0Hz, 
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1H). 

^th&mmn u g ) t mm^mx-mmmt uxnmit^ 1 1 3 m g &m 

MS m/e (ESI) 397 (MH + ). 



mmm 2 3 ) 

l-{4 — T2— (3, 3, 5, 5 - f b 7^ f jrf - 1 -x^;l/) 



10 H»ll (4f) ^3oV^®lat£tLrc 1 - [2- (3, 3, 5, 5-rf7^f 

/l^>-^ n^^i^-— 1 — M 7 t^yi/y (40 mg, 0. 134m 

mo i) &mmwMKm^fr 0 
is b) twimte&ij&is^ mm(D&&m&n^\ 1- {4- [2- (3, 3, 5, 

5 — ^ ^ ^ ^-jV-y^ n^^rf-— 1 — ^^^7^] t"^^ v^ — 1 — -f/l- 

} ^^^-2-^-^3 lmglrifeitfti LT#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

5:, 1.02 (s, 6H), 1.06 (s, 6H) , 1.08 (t, J= 7. 6Hz, 3H), 1.39 (s, 2H) , 2.16 
2 0 (d, J= 1.6Hz, 2H), 2.49 (q, J= 7. 6Hz, 2H) , 2.59 (brs, 4H), 3.05(t, J=4. 8Hz, 

4H), 3.23 (s, 2H), 5.50 (t, J= 1. 6Hz, 1H) , 6.97-7.02 (m, 2H), 7.07 (dd, J= 
8.0, 1.6Hz, 1H), 7.19 (ddd, J= 8. 0, 8.0, 1. 6Hz, 1H). 



[0 19 4] 
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^fh&mmn ( 4 g ) t mm^m-vmmmt ^xmmit&vo 3 s m g 

MS m/e (ESI) 369 (MH + ) . 
[0195] 

5 mmm 24) 

1- (2-^ L±i^±Zk) -4- [2- (3, 3, 5, 




mMM (4f) ^^V^TiSBt^rc 1 - [2- (3, 3, 5, 5-rf77<f 
/l^-S/^ p^^if— 1 — =c^/U) y \f^y-J^ (40mg, 0. 134m 

mo i) ^mmmm^m^ti 0 

dob) iriiTO-^ofr^-^ mm(Dmmim^ff^\ 1- (2-* h^v^^- 

) —4- [2- (3, 3, 5, 5 --r- b^^^v^ p^^f-_ 1 -^^/p) 7 
=t ^/v] 3 1 m g tr#fc 0 

l H-NMR (400MHz, CDC1 3 ) 

5: 1.02 (s, 6H), 1.07 (s, 6H) , 1.39 (s, 2H) , 2.17 (d, J= 1.2Hz, 2H) , 2.61 
(brs, 4H), 2.62 (t, J= 5. 6Hz, 2H), 3. 03 (t, J=4. 4Hz, 4H) , 3.37 (s, 3H) , 3.55 
(t, J= 5. 6Hz, 2H) , 5. 50 (t, J= 1. 6Hz, 1H) , 6. 96-7. 02 (m, 2H) , 7. 07 (dd, J= 
7.6, 2.0Hz, 1H), 7.18 (ddd, J- 8. 0, 8.0, 2.0Hz, 1H) . 

r ti&mmm c 4 g ) t mm^mxmm^t lti«^#i 3 1 m g 
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MS m/e (ESI) 357 (MH + ) . 
[0196] 

mmn 2 5 ) 

1— {4— T2— (3, 3, 5, 5-ff7^f/^n^^) ~7 



MMM (8 b) fc^TtlBiSftfcl -[2- (3, 3, 5, 
v'^ n^^r^) 7i^]tX7^y (4 0mg, 0. 1 3 3 mm o 1 ) £r(±}^£ 

io mn^m^t^ 

b) ^pto^s^*. mii^fjyra^fTvv 1- {4- [2- (3, 3, 5, 

5 — ^ }> * *f-;VZs? n^^-iy/u) 7 ^^/i-] fc°^^ v 5 ^— 1 — /V-} 
15 2 - 3 3 m g ^ifeffl W i tt#fc 0 

X H-NMR (400MHz, CDC1 3 ) 

5: 0.92 (s, 6H), 1.09 (t, J= 7. 2Hz, 3H), 1.11 (s, 6H), 1.17-1.34 (m, 4H), 
1.40-1.44 (m, 2H), 2.50 (q, J= 7. 2Hz, 2H) , 2.66 (brs, 4H), 2.96 (t, J=4. 4Hz, 
4H), 3.27 (s, 2H), 3.55 (tt, J= 12. 8, 2. 8Hz, 1H) , 7.06-7.11 (m, 1H) , 7.13-7.17 
20 (m, 2H), 7.22 (dd, J= 8. 0, 1.6Hz, 1H) . 

n fa&mmm . ( 4 g > ^ ^«©^-x?*w4fe'fb ltw^ 3 3m g « 




o 
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MS m/e (ESI) 371 (MH + ). 
[0197] 

mmm 2 6 ) 

1- (2-t< Y^Z^±M -4- T2- (3, 3, 5. 5 -x h7^f/W 



Hife^J (8 b) ^*3V^-C^3t^tL7cil-[2- (3, 3, 5, 5 — 7" h 7 ^A' 
v-^a^i/^) 7x=^]tV7^y (4 0mg, 0. 1 3 3 mm o 1 ) £r(±53§ 

dob) tmmz.&]&£^ m&<D&#m&ffi<\ 1- 

) _ 4 _ [ 2 - (3, 3, 5, 5-rf7^f^P^^) ^—/V] fc° 
^7 v 5 ^ 3 7 m g £:#7c 0 
15 X H-NMR (400MHz, CDC1 3 ) 

8: 0.92 (s, 6H), 1.12 (s, 6H) , 1.17-1.34 (m, 4H), 1.41-1.45 (m, 2H) , 2.65 
(t, J= 5.6Hz, 2H), 2.66 (brs, 4H), 2.95 (t, J=4. 4Hz, 4H), 3.37 (s, 3H), 
3.51-3.62 (m, 3H) , 7.05-7.11 (m, 1H), 7.12-7.17 (ra, 2H) , 7.22 (dd, J= 7. 6, 
1.6Hz, 1H). 

20 ^ti&mttm ( 4 g ) t mwk<Djjfex«m.mmk i^xmmit^-m s 8 m g 

Still t UT#/to. 

MS m/e (ESI) 359 (MH + ) . 
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10 



15 



[0198] 

mmm2 7) 

1 -:7^VW-4-[5 h^iy- 2- (3, 3, 5, 5-f h7^W^P' 
jrj^/tQ :7 ^~7Rl tf^^v^ ^^fe 




[0199] 

(2 7 a) 
4—7* 2 — = b n 



1- (3, 3, 5, 5-Tb7^f;^^P^f 




20 



H»J (6d) ^t£V\ 2- (4, 4 -tt^/Viy? 1 — ce^/V) 

— 4, 4, 5, 5-fh7^f^-[l, 3, 2]v ? ;T= 3 r1?-/J?n 7 i^-ft*? 0 
«!l (4 b) -e^3g$ttfc4, 4, 5, 5-^ b7^f^-2- (3, 3, 5, 
5 — =T h7^f;W cz^drf-- 1 -rcz=./l/) -[1, 3, 2] v^^-^riT-^P 
(2. 7g, 10. 3mmol) £rJlV\ (6d) £ IHtl^S)^ £ 1^ 

[0200] 

(27b) 

5— h^ci/— 2— (3, 3, 5, 5 — 7 b7^f^ p^^jj-- l 
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mmn (27 a) yc&^xm&zfrit.*-* f^-2-=bn-i- (3, 

3,-5, 5 — s r V?*^?^? a— 1 -a^=z/u) -<^if>- (2. 5g, 8 

. 6mmoi) srHifeM (6e) m^mm^ff^xwmit 

5 ^#)2. 2 g ^M^Vt'-^t bX#fc 0 

[0 2 0 1] 
(2 7 c) 

x _[- 5 h^fy-— 2 - ( 3 , 3, 5, 5 -T h *7 t^/Vls? n^^-^— 1 -j: 



^»>J (2 7 b) ^^V^Tiliit^fc 5 h^rv-- 2 - (3, 3, 5, 5- 
T f 7^ f /l'^^ n^^rf - 1 -^^/^) -?^.=-;VT%l/ (2. 2g, 8. 6 m 

mo i) &mmm (6 n tmmzLRj&z^ mm<Dmm^n^xmm^m2 



(2 7 d) 

1 — zf'fsl'— 4 — [ 5 — b^r->— 2 - ( 3 , 3, 5, 5 — g h 2 ^ giZkj^ p ^ 



10 




15 



[0 2 0 2] 
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mMM (2 7 c) fr&^XWk&tlfc 1 -C5 2- (3, 3, 5, 

5 — ^ b ^ ^ =5-)V-yJ7 n^^ri^— 1 — /W) fc^^v^ (1 1 5 m g 

, 0. 3 5mmol) ( 6 g ) »\ f h7t Knt°7y-4-^ 

/W^t: K<Pftfc>!9 tT'f^T^ft K^Ji V^JS^i] (6 g) tlH^^^J^^^: 

[0 2 0 3] 

(2 7 e) 

4- [5— ^h^^— 2- (3, 3, 5, 5-fh7^fWP 
^jg^AO ^a^/l^] tf^7^^ jOHl 




(2 7d) IddoV^T^^tbfc 1 -^7^-4 -[5 h=3rv--2- ( 
3, 3, 5, 5 — T h ^t^/VZs? n^^- 1 = f^v^ 
i£S&& ( 7 0 m g , 0 . 16 mm o 1 ) SrHJfeM ( 6 h ) t $ ii\ W\ 

m^^M^froxmmit^-m 5 m g «^#,nif*^ tt#fc, 

MS m/e (ESI) 387 (MHT) . 
[0204] . 

mmm 2 s ) 
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4- f4- \f;V\f^^Jl^~ 1 Ukl -3- (3. 3, 5, 5 -f 



no 2 

f|R05-7;l/to-2--bn7x/'-/l/ (10g, 6 3. 6 5 mm o 1 ) 

SH-fb-a** 14. 0 4 g $r|t£,*gift i: UT#fc 0 

[0 2 0 6] 

(2.8 b) 

h V -y ivHrxi ^ $ i/^/v^^^fc 5 — ^e/isft y > — 4 — 4 ;v— 2 — ~ b u~7 




[0 2 0 5] 



(28a) 



5 — ^/Vfc y ^— 4 — 7V— 2 
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O-f-fF 



N0 2 O F 

MMM (2 8 a) 'Vm&^f^1t5- i e/^V fD7x/ 
—71/(14. 0 4 g , 6 2. 6 3mmol) £r£H^JfO£H-ffl V^fc D 

rfb^WiJ (7 c) fcP^^^^^ |PI£S©&*as3ffi£rfTV\ HH{b^ 2 
1 . 4 6 g Srltfe^fi £ bT#fc„ 
[ O 2 0 7] 
(28c) 

4- [4-^fP-3- (3, 3, 5, 5 — T V *7 tf-JVls? p^r-fr — l — ji 



HJfe^d (2 8 b) x»W££fafz- hV -pj^v.* ?^*/uft^m 

y-4-^;V-2-^FP7x^;V^f/V (2g, 5. 6mmol) ^tbS^U^ 

2— (4 - t —-7*5- fr*/? n^drf— 1 -a^/k) - (4, 4, 5, 5 -=r h 
*7*^M -El, 3, 2~\^^-^^^^ly(DRt>^^mMM (4b) TrMit$ 
;Hfc4, 4, 5, 5-fF7^f/W2- (3, 3, 5, 5-f>7^W^ 
n^df--^- 1 -^^/i^) -[1, 3, 2] v^^I^p 7>£rffiV\ 1 , 2 

-v 5 ^ h^^^^^-TKoM^^i: LT, HJfi^i (7 e) i:^^^^^ 
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[0 2 0 8] 

( 2 8 d) 

4 — ^/V/fr U ^- 4 -^fA— 2 - (3, 3, 5, 5-f h7^f/^^ 

— 1 — J^/lQ 17 3^ /^T^ 



Hffiftl (2 8 c) -I?M3g$tLfc4- [4-=hn-3- (3, 3, 5, 5 -y 
t^/Vl/? U^$c-^— ~7 zc^-;V~\ ^jS/ifryi/ (lg, 2. 9 m 
mo 1) Srffi^M^-fflV^fCo 

5OT#R5£r 1 5B$|ffl4 O^tilLT, HlfS^J (6e) t P3«fcKJS £ *s 1*1 
^^fl^Jg^frV^s ffiffi-fb^lfe 9 1 2mgS:f«l5i:bt#fc. 
[0 2 0 9] 
( 2 8 e ) 

4— [4 — ^7^- 1 — 3 — (3, 3, 5, 'o-'T J-f-lVx/? V- 



»J (2 8d) T^5t$tLfc4-^/^y V-4 i;V-2- (3, 3, 5 





H 
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, 5 -f ^ 7^ P^=3f f - 1 -i^/V) 7i^7^ OlOmg, 

2. 89mmo 1) S^^i^SJ®3fS^^^lfflV^7h 0 

^fi^mmm (7g) ii^a^/s^^ PWofj^a£rfTV\ acs-fb^'fts 

2 0 m g ITifc, 
[021 O ] 

(2 8 f ) 

4 _ [ 4 _ (4-yp ^^7^^- 1 ~^^) -3- (3, 3, 5, 5 — *r 
h 7 ^ f ;v->^ o^f - 1 y_^^A/\ *t ;v aft V ;x 



(28 e) "C»l3t$^4- 1 — f/V- 3- (3, 

3, 5, 5 — T h "7* f/V'v'^ n^^r-^r— 1 — ;V) -7 a^~;V\ ^jVyfr ]) z/ ( 
12 0mg, O. 313mmol) Jt^WM^m^fz-* 

7f^T/V7t K^ftt?^ izi^n fc^^T/i^t KSrfflV^T, (4 g) 

£|PJ«Sfc:^&£-e\ ^O^SSrfTV\ 4- [4- (4-7°ntVVt°-<7v ? V 
-1-^/^) -3- (3, 3, 5, 5 — T- h7^f/W n^dr-y-- 1 -zj^=.jV 
) ^*!Jyi 1 9mg^6WiU#fCo 

Z.ti&mttM ( 4 g ) £ ^i©7^i«Sft LTlIl^i 1 3 5mg^re 

MS ra/e (ESI) 426 (MH + ). 
[0211] . 
(»J2 9) 
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4- [3- (4, i -^-jy) -4- (4—<^ 



[0212] 

(29a) 

4— [3- (4, 4 -v^^/^-^ p^^rj^- 1 -j^ /U) -4-^fn7i^ 



^W!J (2 8 b) T:«g£*Lfc hV -yjvJrv* ?i/*;isfr>m5 — Tr/v« ^ 

— 4 2 — h X3.-7 aL^-jVa^^'y- ;V ( 3 g , 8 . 4 2 mm o 1 ) 

2— (4- t —-f^fV— 1 -v^ de-tf— 1 yu) - (4, 4, 5, 5 

-7 s " 9V^) [ 1 , 3 , 2 ] v^^i^n 7 ^^>ftfc> 9 ^&fe0»J (6c) 

M3^b/t2- (4, 4 — v^tW^ o^dff— 1 — zjz^/U) -4, 4, 5, 5 
-7 s " b7^f^-[l, 3, 2]^^/t?n7>'£fflV\ 2-v^J> 
^i/x^y-7(c©MltbT, H»(J (7e) £H3tl^JS£-£:> ^f©f 
MffiSrff V\ ac&fb^l* 3 . 1 1 g SrJStfeifctMfe £: LT#fc„ 




• HCI 
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[0213] 

(2 9 b) 

2— (4, 4 — p^f - 1 -xr:;!/) — 4 — jr/V^ U 4 — -± 



HJEM (2 9 a) T?jK3££*bfc:4- C3- (4, 4 - V^A'*/? u — d^- 
1 — zr.=./V) — 4 — =■ h n7x^;l/] ^-/V/fr V 1/ (3 . llg, 9. 03 mm o 
1) £rffiMC^^/BWc 0 

rtb&n^j (6e) £p^si^£Ok£^ p^i<7)f»3s%fTV\ mmfc&mz 

. 5 5 g ttito 
[0214] 

(29c) 

4- [3- (4, 4-v^^/l->^ g^fr-fr- 1 -Ji^/lO -4-t°^v^- 



H 

(2 9 b) T;«££tWc2- (4, 4-v ! xf;Wi/^P^t-l-x 
-/l/) — 4 — ^E/UTfr ]} V— 4 — ;W7o:x;l/r 5 ^ ( 2 . 5 5g, 8. 11mm 
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. o i g ttm^&mw-t tr#fc, 

[0215] 

(2 9 d) 

4- [3- (4, 4 — Vx-f-JV*/? p^^rjj-- 1 -x^/V) -4~ (4-^^^- 



il^j (2 9 c) ^3oV^-C$!J3t£tl7c4 - [3- (4, 4 - n — 

— 1 — ^^/^) — 4 — tT^<7 S^V — 1 — JV? ;V\ ^jUfrVl/ (3 0m 
g, 0. 0 7 8 2mmol) &mmWMKm V^fCo 

^nzmMm (if) ^mtRt-^*^ wim^mm^n^r^ tsb^mm 

M (If) i: P«6«>^fe-C*&Bfe^'fb tTW^fe 3 8. 9m g £ SfeEH^i: b 
T#fc 0 

MS m/e (ESI) 454 (MH + ) . 
[0216] 
(H«iJ 3 0) 

1^ {4— [2- (4, 4 — p^^f-— 1 — g^/lQ — 4—^71^ 
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mmm (29 c) izm^xw&$titz.4- [3- u, 4-^?-/^? 

— 4 — tT^<7 v 5 ^— 1 — /f^7x=/P] ^/VaKU^ (2 5 0 
mg, O. 6 5 2mmol) «r tU»JD^3|Sj.t2i^ V ^yt„ 

jbv\ ^i^ij dob) tmmzRj&zit, mmo&ttm&ftotco ^h^mm 
m (4 g ) tmm<Dy7^xm.mmt\^xmm^^} 3 2 omg^e^infri: tt 

MS m/e (ESI) 454 (MH + ). 
[0217] 

(mmm 3 1 > 

l-^Ptf/i^— 4— [2- (3, 3, 5, 5-r f7^f-^^P^^) z 



Hffi^iJ (8 b) J-^TiSBt^fc 1 -[2- (3, 3, 5, 5-ff7^f^ 
v/^ D^dr^v) 7 x^/V] t°^7 ( 1 2 O m g , 0. 3 9 9 mm o 1 ) Srffl 
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IU*m-ra^-t^ iRim^^SSrfToT 1 4- [2- (3, 3, 5, 

5 fetLTifc. 

^-NMR (400MHz, CDC1 3 ) 

5: 0.92 (s, 6H), 0.93 (t, J= 7. 2Hz, 3H) , 1.13 (s, 6H), 1.16-1.35 (m, 4H), 
1.40-1.46 (m, 2H), 1.51-1.60 (m, 2H), 2.35-2.39 (m, 2H) , 2.61 (brs, 4H), 
2. 93 (t, J=4. 8Hz, 4H), 3.57 (tt, J= 12.8, 2. 8Hz, 1H), 7.05-7.09 (m, 1H) , 
10 7.11-7.17 (m, 2H), 7.22 (dd, J= 7. 6, 1. 2Hz, 1H) . 

^nzmMM ( 4 g ) t mm<z>jj&;x*mm&{k uiii^i 9 2 m g 

ISA t LT#fc D 
MS ra/e (ESI) 343 (MH + ) . 
[0218] 
15 WJ3 2) 

1 -Zf^/U- 4- [4- (4-^ f^r^b^y^y-1 — jjU) -2- (3, 3 




[0219] 

20 (32a) 
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4-* h^is—l - [4-^fP~3- (3, 3, 5, 5— x h^^^/^^^n 
OCH 3 



MMffl (7 c) -Cj8i3g$tl/fc M> 9lsX.A'ifrl<'Wi 5- 

^ftf^D 1 — 4 A*) -2-^fP7x^i7f/I^ (3g, 7. 8 1m 

mol) £ffi^J^H-/f!V^7c D 4- t -^^vW^n^if- 1 -^^71— (4 
,4, 5, 5— ^b^^Vl^) -[1, 3, 2] v^^l^u^ ls<Dftt>\) i^MM 
m (4b) -e$43t$*L/t4, 4, 5, 5-Th7^f^-2- (3, 3, 5, 5 
— T h 7^f/^>^ n-^^U— 1 — =^~/V) — [1, 3, 2 ] S^^iJ-aj? ^ 7 

jbv\ »i, 2-^ b^v-^^^-TKom^^i: tt, mmm (7 e ) 

[0 2 2 0] 



4- (4-7* h^j^tf^U — 1 -^f/iQ -2- (3, 3, 5, 5-Th9^ 




(3 2 b) 
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OCH 3 



mmm (32 a) x°mm£thti4-?i [4-~ ha- 3- (3, 

3, 5, 5 - f h n^t- 1 -i^) y^-;^ ( 

1 g, 2. 68mmol) &ft3§M£H-JlVVc 0 

^^Sr 1 8n#W4 o^h^ilt, hjem (2 c) kmmzRj&z^ mmco 

&*QslS*:frV\ WMtt&Qto 8 4 5 m g «r?Sfe»6?ft^1ft £ ITftfc, 
[0 2 2 1 ] 
(3 2 c) 

1 - [4- (4-^ F^^b^y^y-l-Y/V) —2- (3, 3, 5, 5—^ 
fc y^J-fV W is sis) -y ^~JV\ g^jj7j£>; 

OCH 3 



mmm (32b) -e^at^a-w^- u-* f^tf^y 1 -^) - 

2- (3, 3, 5, 5-rh7^f"^v'^n^^v / ^) r^^A-TS;^ (8 4 3 
15 mg, 2. 4 5mmol) £&3§m5|SB£fflWc 0 




H.. 
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mmm (7 g ) timm^s.^^ mn<D&mm&ft\\ mmik&m 

5 9 6 m g &®ffi&mfc t UT#fc 0 
[0 2 2 2] 
( 3 2 d) 

1 _ : /^_4- [4- (4-^b^r^hVy^y-l-^;U) -2- (3, 3 



mmm (32 c) -em^t^i- C4- (4-^ b^v-tr^y v^-i — r 

;v) -2- (3, 3, 5, S-fby^f/^o^^) 7*=./^] 
i» (12 0mg, 0. 2 9mmol) & mmm&fcm WCo 

^^rHW'J (4g) ^P^^SJ^^-frs P«^m^S^fTV\ l-^/u- 
4- [4— (4 — p< b ^^t'^!J V-l/— 1 --f ^) —2- (3, 3, 5, 5—^ 

r fi&mi&m ( 4 g ) £ |^^(7)^T^m^b: bTHft^ft 14 3mg^ 

MS m/e (ESI) 470 (MH + ). 
[0 2 2 3] 

(»^iJ 3 3) 

l-y^/W-4- (2— [4. 5] -7^^7-8—^/^^^^/^) t°^<7i/>- 
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[0 2 2 4] 

(3 3 a) 

f4. 5] 7*33 — 6 — 8 —3r^ 




^^P^y^y*7WWt K (1 0 g, 10 Ommo 1 ) (D Y;v=r.ly (1 0 
OmL) f^W^ ^^/Hf= A"frh^ (7. 8g, 11 Ommo lk p— b/Vct 
>-^/U?frl/m (I ■ 9 g , lOmmol) Sr^Px.. — ^^^^^^fi^fflV> 

*^^t^^e>i 20 °ct 3 s#r B m# bfc D Rjf&SKSrM.* -?^rfK »rI» 

#i 6 . 0 g Sra?feffi^«b £ UT#fc 0 
[0 2 2 5] 
(33b) 
^b'p [4. 5] t"'^ is — 8 — 




(3 3 a) m^TjS^&frfc^fcTn C4. 5] 7^-6 8 - 

^-V (6. 0 g, 4 Ommo 1 ) £:J1V\ (6 a) £: |^fl|fcSJSS£ii\ P 
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[0 2 2 6] 

(33c) 

f!)7;VtP^^^^j [4. 5] -^^7— 7 — — 8 — 4 

HJ£$i (3 3 b) ^*5V^»l3t^tb7^^ t°P C4. 5] 7*^7 ^-8-^-^ (7 
. Og, 4 6mmol) £JlV\ mW\ (6 b) ^[^«^^$^ PJ^tCOMI 
&ff oT«JB^4* 3 . 7 g SrH-feflWfcl ^ LT#fc 0 
[0 2 2 7] 
(33d) 

4, 4, 5, 5-7f7^f^-2-^t°P [4. 5] T^— 7— 8 — W 
/t^— [1, 3, 21 ^WP7^ 



£J£#iJ (3 3 c) ^*3V^TK3S$tt^i h !J ^t°P 
[4. 5] 7^7 — 7 — Jt^— 8 — (3. 7 g, 4 0 mm o 1 ) £r^j 

v\ mmm (6 c) tmei^sjs^^ mm^^m^n^xmrn^^os. 3 g 

[0 2 2 8] 

( 3 3 e ) 

4- (2-^b°P [4. 51 7*$ — 7-^^-8 -^fr^^—M tf^^v^- 
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mW\ (3 3 d) fc*3V^TgSJ5g£;ft;fc4, 4, 5, 5-Th7^f/l — 2 
tfn [4. 5] 9*^7— 7 — 8 — -f/V— Cl, 3, 2] ^^"^r.-^^n =7 is ( 

1 . 3 g, 4. 9 5 mm o 1 ) £:JBV\ (4 e) <t: IrI^^M^^^. WM. 

<£>*&S&fTo TtlM-fb^ l . 0 g «|tfe$r^ i: Lt#fc„ 

[0 2 2 9] 

(3 3 f ) 

1— (2— ,xb°P [4. 5] 7^-7-xy-8-^f^7x=;l/) fc^^v^ 




H 



HJfi^lJ (3 3e) ^*3V^T®i5t$^7^4- [4. 5] fU—l — 

— f;V7x^/V) ^7^^- 1 -^^*>t t — "ff-fl'^^TA' ( 
1. Og, 2. 5mmol) SrJBW (4f) tm&\Z-Rl&£^ H»<£> 

%m&fto xmmfc&m o . 6 g srH6tt^«j £ uttfc. 

[0 2 3 0] 

(3 3 g) 

1^.7^/^—4- (2— [4. 5] 7^^-7— 8 — f/^j^/l/) 
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mnm (33 n \z&^xm&&foiti- [4. 5] ^^-7- 

8 — ;1^7x- /l") ^7^^ (140mg, O. 4 7 mm o 1 ) £rffiV^ 

N i»m (4 g ) h^m^BJ^^, nm<D^m^n^xmmi^'^3 1 2 5m g 

5 ^SfeS*iU#fc 0 
MS m/e(ESl) 353 (MH + ) . 
[0 2 3 1] 
( 3 3 h) 

1 — 37*^ jV — 4 — (2 — tf u [ 4 . 5 It^ — 8 --Y/l^^^— AO fcV<7 S?v jfc 

io 




mmm (3 3g) ^v^-c^it^n^ 1-^^-4- [4. 5 

] y 2 ^— 7 — 8 — -f/U7cc=/V) fc^^v 5 ^ (4 0mg, 0. 1 

Ommo 1) (6h) £I1«t3:50S£^ 

15 3 3 m g SrigfcJt&Hffci: bX#fc„ 

MS m/e(ESI) 355 (MH + ) . 
[0 2 3 2] 

mum 3 4 ) 
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1 — 4 y -f=f-fV— 4 - (2-^b°a [2. 5] 5 — 6 — ± >V7 ^ 



[0 2 3 3] 

(34a) 

h^^tP^^^/^^i ^b°P [2. 5] £g ^— 5 — Ji^— 6 —4)V 



F O — ' 

2-^-^(1. 7 1g, 13. 7 7mmol) Srffi^lW-/B V^, ^J£0tj (6 

[0 2 3 4] 

(3 4 b) 

4. 4, 5, 5—T 5 - yy*^!V— 2-^b°P [2. 51 ^ g - 5 -^y- 6 - 
^Qk— [1, 3, 2] i?tWP7^ 



h U ^^^/U/^>-^4, 4— v^^/ViX^ a^^ri^-— 1 — o^/Vcc 

^/I'OffcfetH^ (3 4 a) ^*3V^$S5S$ttfe 

/l-7}N^^t: 0 a [2. 5] 5-^^-6-^ /^^.^/^ (3. 34g, 
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13. 03mmo 1) Srffi^JDiOftfcJlv^ MMM (6c) t WHmz&J&£'&, 

mm(D%m&frox, mmit&to 2 . 3 5 g ^n^m^mt \^xmtc 0 

L H-NMR (400MHz, CDC1 3 ) 

8 : 0. 25-0. 30 (m, 4H), 1.27 (s, 12H), 1.34-1.37 (ra, 2H) , 1.97-1.99 (m, 2H) , 
5 2. 19-2. 23 (m, 2H) , 6. 55-6. 60 (m, 1H) . 

[0 2 3 5] 
(3 4 c) 

4- (2-^b°P [2. 51 art* — 5 — j^— 6 — >f ^7x=;l/) tf^yi?^ 
— 1— TJ/j^wjjj t_ZL^±Zk^Zi^Zk 



10 




(4d) fc*3VvC§83i 4- (2- h V ^su^-v 

tf^v 5 ^- 1 — #/W7i^g£ t —rf s f-JV^^ : TjV (4. 12g 
, 10. 0 3mmol) ^ffi^M^'/B Wc 0 

4, 4, 5, 5-7^ f7^f/V- 2- (3, 3, 5, 5-fb7^f/>^B 
15 [1, 3, 2] ^^l^n^tDft*^ fc N H»J (3 4 

b) ^^3fi$ttfc4, 4, 5, 5— 7 1 h^^^/l/-2-^t°a [2. 5] ^ ^ 

_ 5 _^>— 6 f [1, 3, 2] S^^MJ-tfJn 7 ^ (2. 3 5g, 10. 

03mmo 1) ffiV^T, MMM (4e) irlpJ^^lS^^ imt^fBM^fTV^ 
s StS-ffc^ 3 . 0 9 g &r$£H&@#:£ LT#7b„ 
20 [0 2 3 6] 

(3 4 d) 

1- (2-^t°P [2. 5] ^-^^-5-^V-6-^/V-^^c^7^) tf^^v^ 
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H 



mMM (3 4 c) fc^T$Bi&;ftfc4- C2-.xfc°n [2. 5] Jr?$-S 

0. 3 8 0 g, 1. O3mmol) ^MCW-IBV^ MMM ( 4 f ) kfflfc 
I^HC^^a^VX 2 4 9 m g £?J»fe?ft}£#>i: tt 

[0 2 3 7] 

(3 4 e) 

l-^fy/f;>-4- (2-7b°P [2. 5] ^ ^— 5 — j^^— 6 — ^ 




MM®! (3 4d) -CMitb/cl- (2-*fcfn [2. 5] 5 
6-^;l/7x=;k) kV7^y(66mg, O. 2 4 6 mm o 1 ) &\S\%&WM\Z- 

m g t Ltifc. 

MS m/e (ESI) 325 (MH + ). 
[0 2 3 8 ] 



WO 2005/063705 
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10 



15 



mufaw s 5 ) 

1- (2-^^°P [2. 5] 3r## — 5 — j^ — 6 —y(;vy^^/V) — 4 — Or" 




HCI 



(3 4d) -CgSiagLfcl- [2. 5] ^-^^-5-^^- 

6-^/V7x^) t 0 ^^^ (2 0mg, 0. 0 7 4 5mmo 1) SrMS 

mmm (eg) ^p«&-£0££^ n^^fj^s^trvx 111^24. 3 

MS ra/e (ESI) 367 (MH + ). 
[0 2 3 9] 

mmm 3 6 ) 

1 { yy^/U- 4- (2-^fc°P C2. 5] 6 --Y/^^^^/V) tf^< 




(3 4e) -eSBtSftfcl fy^-4- [2. 5] 

^-^^-5-^^-6 — {/uy=^z=-/U) tVy^yfit (20mg, 0. 05 
54mmol) &m3£J©^-ffl V^c c 
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wMit&m 1 9 m g t Lt#fc. 

MS ra/e (ESI) 327 (MH + ). 
[0 2 4 0] 
(H»!j 3 7 ) 

1- \2— (4, gV^v^ p^^rjh- 1 — /Vp 7a^^] — 4— y 



[0 2 4 1 ] 

(3 7 a) 

4—1.2— (4, 4-^^A-v-^ P^^ih- 1 7 a^~jV\ &<2J? 

1 — XA^ymt —-?J-;v^^'t;\s 



MMM (4d) m*3V^t43t$^4- (2-hy7;vtn^^;v^ 

t#i/7i^) t°^^i/^- 1 t —'zf s f'jV=c.7. : T)V (4 . 1 g, 

1 Ommo 1) &ffi^J^|S|-K:;^fc 0 

4, 4, 5, 5-Tf7^f/^-2- (3, 3, 5, S-fh^^f^o 
^^^-i-^c-/i.) [1, 3, 2] v^^f-^n^ ^(??ft*?5 t-s (lb 
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) -C®3££*l//£2- (4, n^df-f-- l -4, 4, 

5, 5-ff7^f"^ [1, 3, 2] v^^-f-^a ^ ^ (2. 8 3g, 12 mm 

o 1) j^r, »m (4e) tn^^js^^ mm<D^mm^n^\ mmik 

[0 2 4 2] 

(3 7 b) 

1— [2— (4, 4 — tJkl^2. E^±JjZ 1 ~ ^) y^^/K] gj2^Zj£ 




H 



»0iJ (3 7 a) ^*5V^T#5t$tl.fc4- [2- (4, 4 - ^/l^y ^ 
^f- — 1 7 =c^/V] v>y— 1 — t — -f=f-;V^^y"';V 

(3. 17g, 8. 5 6mmol) £ !±i|§JIC$^-Jl Wc D 

s mmm (3 g ) tut^^^ ^©f^^s^mv 8 2 

[0 2 4 3] 

(3 7 c) 

1- [2— (4, 4— gV^y^ n^^--^— 1 — J^/t/) 7x^/V] — 4 — ^ y 
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10 




HCI 



(3 7b) fc&V^TaSat&ftfcl- [2- (4, 
drf-_ i — rc^/V) ^a^AO fcf^^v^ (2 0 0mg, 0. 7 4 O mm o 1 ) 

mMM (3h) ^IITO-BOS^^ |^#<^£k3S£rtTV\ 1- [2- (4, 4 
— S^^/^S^ n^dflf— 1 — ^^^/^] —4 — fy/f/H: 0 ^^ 
2 3 Om g SrfcJtfeifc***!! £ bT#7c 0 

rtb^r^W'J ( 3 h) £ ^io^S-etilft Ltllft^fe 2 5 5 m g £3$ 

MS ra/e (ESI) 327 (MH + ) . 
[0 244] 
(H«"J 3 8 ) 

1 —-y? n^p tf/l^ gvj^z 4 - F2- (4, 4 — v^f7l^£ g^^v^) — 
4 _ (4-^fjfv>fcX^v?y-i-/f/l/) :7j^yt/l t^^v^ ^l^i: 



15 
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[0 2 4 5] 

(38a) 

4- [2- (4, 4 — it^^/Vis? g-^H— 1 — ^ 7x^] tf-^^v* 



^-^rv'^cc^V) f^v^- 1 -^7/^^^ t —yj-A'^XT/l' (4. 71g 
, 11. 5mmol) *r tti^Bim^JJlJB V ^ 

4, 4, 5, 5-ff7^f/V-2- (3, 3, 5, 5-ff7/f/^o 
10 ^dt--^— l — [1, 3, 2] i?^-dp-f-2j5n7^©f^*>l3 ^ ^Jfe^H (6 c 

) -CMig^tLfc 2 - (4, 4— v^^/t-i^ n^dfi^— 1 — ^—/lO —4, 4, 
5, 5— 7^7*^ CI, 3 > 2] mt*P7^ (3. 7g, 14. Om 

mo i) m^-c. mmm (4e) £p«^50£$i*\ P«<Z>&8yg«:fTV\ 

ik&Vo 3 . 9 4 g StfBfeilWIfc i: ttifc. 

15 [0 2 4 6] 

(3 8 b) 

4— [2— (4, 4 — v^^/l-v^ p^^y-VP) 7x^V] v*^ — 1 — 77 



O' 
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Mm (3 8 a) KL*3\^X9m£tl>1t4- [2- (4, 4-^;^^n 



3. 9 6g, 9. 9 3mmol) SrWISIl^fflV^^i,, 

ic/bwc. mmm (8 a) ^^^js^^ i^^&s&fTofco 

LtW^I) 3 . 7 9 g ^Jt&ftWi^ i: UTttfCo 
[0 2 4 7] 
(3 8 c) 

4 _ [4— ^p^E-— 2— (4, A—^^-f-J^y^^^^r^M 7^=-^ t°^<9 



(3 8 b) ^£3V^T®i3t£^7c4- [2- (4, 
^v^/l^) 7i-;V] \i a ^v^y- 1 — t —-f^-jv^^Ttv (3. 7 9 

g, 9. 4 6mmol) & WIS 1^-/8 V^fc 

. 7 5 g£r6£,@#£ Ltlfc, 
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[0 2 4 8] 

(3 8 d) 

4- T2- (4, 4 -v^^/l-v^ u^^r-y/U) -4- ( 4 - ^ h ^"S^ tf^ U v£ 



^WJ (3 8 c) ^*5V^T^$^fc4- 2- (4, 4-v^ 

/K9 0 0mg, 1. 8 8mmol) (10mL) ^ 

©i^ttWJ (7a) k&v vc$£s££ nfc 4-^ h ^ v tr-^ y ^ mmu 

10 (4 3 Omg, 2. 84mmolKtfP^t-^h^K(8L Omg, 8 

4 3 mm o 1 ) N MJ — t —'7?'A'&Xft~&& J 7 L h 7 ^I'tf-n aj? I f (34 

Omg,. 1. 1 7mmo 1). fc£«S£^7i^^ (II) (1 0 5 mg, O. 
47mmol) ^H^, »§#B^T, «1 0 0°CtlB|fWtto 
g^THl^ (3 f ) i:|13«<^m&!;S£rfTV\ ffM^1^4 13mg SrSfc^fe 
15 @{$<bbT#7c 0 
[0 2 4 9] 
(3 8 e) 

X — [2— (4, 4_zii^^vW^_P^±v^k) —4- (4 — ^ b ^->t°^]J i£ 
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mmm (3 8 a) fc&^xm&ztifr*- [2- (4, 

-4- (4-^ f^tvy^y-l-^^) :7^~/V] fc^^v 5 ^- 
l-^^Vit-^f/^f/l' (4 13mg, 0. 8 0 mm o 1 ) £rttJ3§jDfC 

[0 2 5 0] 

(3 8 f ) 

x P 7°p \f;V^ =f-;V— 4 - [2- (4, 4 -v^5V^v^ p^^^) — 

4_ ( 4 — ^ KgJxg^Jj -Jis— 1 — AM 7a^1 tfclfelfc 




Sz 
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MMM (3 8e) fc&vvriiat&fri/fcl — [2- (4, 4 — V'^/vz/? 
j^^/v) -4- ^^^/k] hT^^^v ( 

50mg, 0. 1 2 lmmo 1 ) &m$&WMt LTlV^fc. 

9 ) t mm<Dj5$x-?mtt&{k i*xmm{£&& e o m g & &&mfck bxf#^„ 

MS m/e (ESI) 468 (MH + ) . 
[0 2 5 1] 
3 9) 

1-^/1,-4- [4- (4-^ b^^tf^y v^- 1 f/^) [ 

5. 5] ^^^-3-^^-7 31^/^] 
OCH 3 



[0 2 5 2] 

(3 9 a) 



4, 4-v J ^^/Vv'^n-^l7V ^(DiXfr*) fcU ^t°n [5. 5] pls*?*^ 
_ 3 _^-^( 15g> 90. 2mmol) Il« (6b) 
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L"t#fc 



[0 2 5 3] 

(3 9 b) 

4, 4, 5, 5-T Vyt^-JV- 2-7fc°P [5. 5] ^^^7-2-^^-3 
i ;V- [1. 3, 21 v^^-fr^P^ 



^f/W^^^ HIM (3 9 a) }-:&l^T®Bg£^rc h y 7;^n^ ^ ^ 
;^y|^t a P [5. 5] !7 V-t 5 ^- 2— 31^— 3-^/^^^/^ (10 g, 3 
3. 5mmol) &mmWM\^m V^T. I&ffiftl (6c) £ IrHH^JS £ iS: , [rI* 
©Ml^ffoT, tlffi^#)7. 6 4 g £:3t#,@#£ bT#7c 0 

[0 2 5 4] 
(3 9 c) 

4 _^^^-i- (4-^Fn-3-^b°P L5. 5] *7^7 s jJ—2—z^^ — 
OCH 3 



mtum (7 c) icssv^ftBtsaxfc h y -r^n * 9 ^x/is&isms — u- 

/ f^t^'Jv'y-l-'f^) -2-^Fn7i^/V^f^ (2. 0 g, 5 

. 43mmol) ^mmJ^M^m^f^ 4- t --ff-JWt n-^-y— 1 

/W- (4, 4, 5, 5-7f7^^) -[1, 3, 2]v^=3r-y-#n 7^©ft*3 
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tn^ mmm (39b) -emmtstifm, 4, 5, 5-rb7^^-2-^t° 

n [5. 5] ^yf*-2-xy-3-^- [l, 3, 2] ^^07^ 

(1. 6 5g, 5. 9 7mmol)» »I (7e) ^itSJS^*, 
^iOM^ffoTW^ 2. 3 3 1 g SHS&itiWI^ bT#7^ 0 

[0 2 5 5] 
(3 9 d) 

4- (4-^ l>^^b°^'J^y-l-^^) -2-^b°P f5. 5] fr^-r^ — 
2— j^ — 3 — fAp 7x^/1/7^ 
OCH3 



mmm (39 c) -e®i5t$^4-^ 1 - hn- 3 t°n 

[5. 5] $^7*%- 2-^^-3— f A— ^-/I^) fc^y^ (2. 331 
g, 6. O 6 mm o 1) ^W^^H-^T, ^ftfll (6e) irlU^^S^^^: 
, pli(DMIrlTo-CW^ 1 • 7 9 g LT#/fc 0 

[0 2 5 6] 
(3 9 e) 

(4-^ h3fi/\i°^<V j/ls- 1-4 M -2-^b°P f5. 5] £i£7f 
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OCH 3 



N 
H 



mm\ (3 9d) -eM5t^tt^4- — fM - 

2-^t°u [5. 5] !7 is*f% -2-^^-3-^/^) y^=-jvr^^y (1. 7 
9g, 5. 03mmol) & tB^Jf^H-ffl V^T. HMJ (7g) £HMSI^£?J&£ 

i^, in^^^s^fTo-ciis-ft:^ 1 . 0 7 1 g &mn&mftk \^xmi^ 0 

[0 2 5 7] 



4 _[4_ (4-^ h^-y^^^y-l f/^) -2-^b°P f5. 5] fr^7* 



) _ 2 -^t°P [5. 5] ^^fio- 3--f^-7x-/I/] 
(4 5 0mg, 1. 0 6 2mmo 1) ^MWV^ N »J (3d) t W\ 



(3 9 f ) 




OCH3 



mm (3 9 e) -e#3t^tbfcl-[4- (4 -7* Y^^^^-V^^- 1 — f/V 
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[0 2 5 8] 

(3 9 g) 

4 _|- 4 _ (4-pt h^^P^y-l->f^) -2-^b°P [5. 5] 



) _ 2 -^t°n [5. 5] (»f*-2-xy-3-^^7s- tV^S*^ — 
10 i-^/^yHt-^f/Vx^f^ (5 2 4mg, 1. 0 mm o 1 ) ^ ttl^SJ©^ 

^ffiv^fc D ^ ^ ; r F 7 1 K n 7 7 f y^/ — ^ 

N ff7tF077^ *5«tt) ? it^^<^?SL^^Sr>^V^, ^JSM (8 a) t 

15 [0 2 5 9] 

(3 9 h) 

1 _. r4 _ ( 4 ^jfy^OJ 1 f/U) - 2— -Xtfo T5. 5] t?l/*f 




OCH 3 



(3 9 f ) t?3R3t$^4-[4- (4-7* b^v-tf^y v 5 ^- 1 ->f/U 
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OCH 3 



mmm (3 9 g ) -c«££ttfc4-[4- (4-^ h^-^t^y 

) _2-^t°a [5. 5] !7^7*#-3 — f ;i^7x-;l/] ^7^^- 1 - 
y^t-^/l/x^f^ (5 1 7mg, 0. 9 8 3mmol) &tti?§WMfcFB^^ 
X, (8 b) £|i»^£06;£-&, Hi©M^tT o Tlllb^i 3 6 7m 

[0 2 6 0] 



1 — ^^u-4 — [4— (4-^ h^^tr-^y v^v- 1 — dlzk) [5 



mmm (3 9h) -cmst^twti-u- u-* h^vt^y v^-i — 

)— 2— ^fcfn[5. 5]!)yf*-3-^/V7x^]t^7^(5 0mg, 0 
117mmol) £ffi^JfO|SK-JlV^ ( 7 tx ) £ IWl^^SiS £ IW) 



(3 9 i ) 
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m&l&M&ffoX 1-7^/^-4- [4- (4-^ K 1 1W 

) -2-^t°n [5. 5] ^yf^-S-'f^x^;!/] t^7^2 3mgl: 

rm^^Wd ( 7 h ) i: I^^O^fe-C^ife^fc LTESJBfc-S^ 2 8 m g SrM-fe 
LT#fc, 
MS ra/e (ESI) 482 (MH + ) . 
[0 2 6 1 ] 

mmm 4 0 ) 

(4- [2- (3, 3, 5, 5-ff7^W^P^^) !7^~/Rl 



^WJ (8 b) -Vmt^tlltl- [2- (3, 3, 5, 5-f h7^f^ 
a^dr^v) 7*-/^ fc^^v^ (40mg, 0. 1 3 3 mm o 1 ) ^rthS^Jf: 

jRvvt\ r^-e#b^Lfc^#)^^»J dob) titOTjfe-eMtftb 

T^M-ffc"^ 2 8 m g &m&mfct LT#fc D 
MS ra/e (ESI) 340 (MH + ). 
[0 2 6 2] 

mmm 41) 

1- (2 -J: h^jx^^/V) — 4- T2- (3, 3, 5, 5-fh7>f-/^ 
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mmm (8b) -egmtsfrfzi- [2- (3, 3, 5, 5— t-k^^^ 

n^df-^/l^) ^rc^/V-] fcf^^v 5 ^ (40mg, 0. 133mmol) £rtH|gJfC 
/^J^T, HJfe^J (10 b) <hl^i£^£0&£-^ lWI«^f«a^Ufc 0 

^v^t n r z.x-nt>*iit£.f&vo&Mttw dob) t mm^mx*m.mmk u 

^^^^^3 4mg ^MfelH^i: LT#fc„ 
MS m/e (ESI) 373 (MH + ). 
[0 2 6 3] 

mmm 4 2 ) 

^c/^pyp Wf;k-4- [2- (4, - 




[0 2 6 4] 
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10 



15 



(4 2 a) 

4 _ p 2 - (4. 4^l2L±jkJk^-SS^±^k) -4-^y^y -i-^^7 




ft (3e) Tf»at*fL*:4- 2- (4, 4-^7<^vW^ 

p^^/lO 7*=^] f^^^V-l-^^^^t-^/^^^^ (8 0 
Omg, 1. 7 7mmol) &ffi»I!§OftfcfflV^„ 

[0 2 6 5] 

(4 2 b> 

1- T2- (4. 4— ^^^/W^p^^^ -^y- 1 




Itfj (4 2 a) ^&5V^T®Bt£frbfc4- 



[2- (4, 4 — J-Asl/? n-^ 
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-yf;Vx^7/K5 9 7mg, 1. 3 1 mm o 1 ) SrtB^^-fflV^fc„ 

mmm o g ) ^liW^sos^, i^o^s&fTV^ iim^^4 i 9m 

[0 2 6 6] 

(4 2 c) 

t — ^ bVt^^yv-4 — T2- (4, ±— jv^/trxi^Zcx/jV) — 

4 — tf^^v^ 



mmm (42b) izm^xm^ntii- [2- (4, a-^^^^w^ 

f/l/7a-^] fc^^v^ (50mg, 0. 1 

4 lmmo 1) t±i^JD^3|SH^:^ V ^7^ 0 

MM (3h) irlRl^K^^^ P^m^S^r Ufc 

g^T, ^"C#^fcM^»J (3h) i: ^^(D^-e^^fb LT 
fMM'fk-a-^ 6 5 m g ^f^-feH^i: UT#7c 0 
MS m/e (ESI) 410 (MH + ) . 
[0 2 6 7] 

(MMM 4 3 ) 

4 _ p 4 _ ( 4 -.7-f;l/fc°/<7^y- 1 -^f/M -5- (4, 4-v^^/^v^ 
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[0 2 6 8] 

(4 3 a) 

1 —*>Sl'tf>'Wk t—-f = f-7V^^"T)V 



mtm\ (6f) •vmm^ntcx - [2- (4, 4-^^/w^n-^i?--i 

— ^^i/l/) - 5 h^7x^ t^^v 5 ^ (0. 9g, 2. 7mmol) 
^je^T. Hffi^ll (3d) tfV\ L-Cv^no^^Of^*) b7 

t Fo77y|rfflV\ HifeM (3d) ^#^H^fToXlI 
M-fb^ 0 . 9 6 g t bT#fc 0 

[0 2 6 9] 



1 [2- (4, 4 - *J=^ s 5-A'Zs# v^3cz//U) - 5 - ^ V^-^y ^=^^1 




(4 3 b) 
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(4 3 a) ^*5V^T#5t$nfc4- [2- (4, 4 - v^^/Wv^ ^•~- 
;3rf-- 1 -zc-^/) -5-^ b^r^7x^] fcV^ v 5 ^- 1 — ^/W^^Bfe t 
— ^^-/l^rc^-r/V (O. 9 6 g, 2. 2mmol) £:J1V\ 7< ^ / — ^i:rl> 
7b KP77yoH#»f^!5 MMM (8 a) £ 

[0 2 7 0] 



4 — [4— -?X3^r— 2— (4, 4 — Zt^T-SUis? — 5 — 



*7VV (0. 9g, 2. 0 8 mmo 1) ^WMKM^, MMM (3e) ^t£V\ 



(4 3 c) 




■Mm (4 3 b) ^jb^TM^^L/c 1 - C2- (4, 4-S*x.?vW>'^ n — 
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0 . 4 1 g &«feH£.ifc*fc<fe t Ltlfc. 
[0 2 7 1 ] 
(4 3 d) 

4— [2— (4, 4 — v^^yl-v^ P^^vV^) — 4 — -^fr/V/fr y / — 5 — ^ h ;3 f 



H«J (4 3 c) ^33V^i43t$tb/t4- 2- (4, 4-^ 

— -f s f-;v^-y^ s r7V ( 2 0 0 m g , 0. 3 9 mm o 1 ) <£rffi%JSMsM£jfjV\ ^JfrBa] 
(3 f ) fct£V\ MJ-t-^fW*=^A Tf77^tn*>^b©ft 

^ h y - t --zf^jv-fc^-? ^ ^&m^xmMM of) ^nw^^s^-^ 

[0 2 7 2 ] 

( 4 3 e ) 

4 - [5— (4, 4 — 2£f2k^ P^^V/l^) — 2-7< h±2z 4 — tf^7i? 
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o 




y 



H 



miMM (4 3 d) \Z$5\,^XW&£foiZ4- C2- (4, 
& t -^/^^TV^ (8 Omg, 0. 2mmol) SrfclMfOfSH-ffi V\ Wfo 

m (8 b) mm<D^m*ft<>xwMfc-&m± om g 

[0 2 7 3] 

(4 3 f ) 

4— [4- (4 —Zf^/V tf^^S^ — 1 — dlZkO —5- (4, 4^£f/Vv^ 



(4 3e) \Z$$^XUlk-&M^4- [5- (4, 4 - V'^JVx/? n-~. 
^V7V) -2-7« b^f-v" — 4 - v 5 ^— 1 --|W:7^=/^] ^/UaKI;^ (2 

Omg, 0. 0 4 8mmo 1) ^Ili (6g) Ml\ rf7tKnt'7y- 
4-*;w^f t K©^^ 1 ? l-^f/VT/i/f t K^fflV^WJ (6g) £IrTO£ 

ej&z^ mm^mm^n^xwM^^ 1 1 m g ^jtfe®^ lt#^„ 
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MS ra/e (ESI) 472 (MH + ). 
[0 2 7 4] 

mmm 44) ■ 



h V ^As&n* a^^ — 1 — x^/H77^ (2. 5 0 

g, 10. 2mmolK 2-^fn7i^Moyg (2. 04g, 12. 2m 
mo 1 K 9" b7^r^ ( h U 7 a —/V/j^ 7 W ^) ^^v 5 ^ (0) (6 1 2m g 
, 0. 5 3mmol). 2N^tthy -7M^S (10. 2mLk f>/t^>-( 
3 2mL) *5'J:t/^^y— (16mL) (Dm&W)* \ S*#ffl^iT. *MB. 9 0 
°CT? 2 B#fl3 3 0 # Ufc D 

-7$ l/) trflLt, ^fevft^OHM^^ 1 - 9 3 7 g£r#7c 0 
L H-NMR (400MHz, CDC1 3 ) 




[0 2 7 5 ] 



(44a) 

1- (2-^bP7x^) xi ^-7=7-1/ 
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5: 1.55-1.67 (m, 4H) , 1.78-1.84 (m, 2H) , 2.25-2.29 (m, 2H), 2.42-2.44 (m, 
2H), 5.83 (t, J= 6.4Hz, 1H), 7.28 (dd, J= 7. 6, 1.2Hz, 1H), 7.34 (ddd, J= 8. 0, 
7.6, 1.2Hz, 1H), 7.49 (ddd, J= 7. 6, 7.6, 1. 2Hz, 1H) , 7.81 (dd, J= 8. 0, 1. 2Hz, 
1H). 

[0 2 7 6] 
(4 4 b) 



mmm (44a) (2-=fn7x^) ^u^t^ ( 

1. O 0 g, 4. 6 lmmo 1 ) N 1 O %^=7 i?VJ*% — T$ls (3 0 Omg, ^tK 

) *5«fct^*/— /i' (l 3 0mL) (Dm^^r. 7k^^^#HMT> .^JE^iS."? 

5 3 9 m g Sr#7Co 

^-NMR (400MHz, CDC1 3 ) 

§: 1.49-1.78 (m, 8H) , 1.80-1.87 (m, 2H) , 1.91-1.96 (m, 2H), 2.60-2.70 (ra, 
1H), 3.61 (brs, 2H), 6.67 (dd, J= 7. 6, 1. 2Hz, 1H) , 6. 76 (dd, J= 7. 6, 7. 6Hz, 
1H), 6.99 (ddd, J=7.6, 7:6, 1. 2Hz, 1H), 7.11 (d, J= 7. 6Hz, 1H) . 
[0 2 7 7] 
(44c) 

1 3 (2—>^P^f^7x^) fc^^v^ 
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H 



mmm (4 4b) -vrnm^tift 2-^x1^^^^^^^^ (539m 

g, 2. 8 5mmol) ©1, (7mL) Ifc If* ( 

T 5; i/i&I&ti: (6 1 Omg, 3. 4 2 mm o 1 ) SriPx^ 31 

5 mmmm,T, «2 o 0°cTit#b7c o sjcs&tK ^^ft^m^MSr^ 

5 4 O m g ;HB£.ift<fc4* £ b"C#7c 0 
X H-NMR (400MHz, CDC1 3 ) 

5: 1.50-1.84 (m, 12H), 2.82-2.84 (m, 4H) , 3.01-3.03 (m, 4H) , 3.28 (tt, J= 
10.0, 2.8Hz, 1H), 7.03-7.07 (m, 2H), 7.12 (ddd, J= 8. 4, 6.8, 1. 6Hz, 1H) , 
15 7.20 (dd, J= 7.6, 1.6Hz, 1H) . 

NH© 1 Hf*#^#^^ofc 0 
[0 2 7 8] 
(4 4 d) 
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mmm (44c) -emtzfriti- (2-^c^f;v7x^) tr^^^ 

y (25rag, 0. 096 7 mm o 1) i:fh7tKP77^ (lmL) ©1^ 
7W^ftF (0. OllmL, 0. 1 2 6 mm o 1 K hyTirh^ 
^TK^bfS 5 hV t7J» (2 6. 6 m g, 0. 12 6mmol) fc^M ( 
O. OllmL, 0. 18 3mmol) ^Bx.. g8B.T? 1 9 3 0 Ufc 

bfc 0 #bn^ttUi***6i-^c #fe^as*NHV5*W7^^n^ 

L H-NMR (400MHz, CDC1 3 ) 

5: 0.95 (t, J= 7.2Hz, 3H), 1.32-1.41 (m, 2H) , 1.49-1.84 (m, 14H), 2.39-2.43 
(m, 2H), 2.61 (brs, 4H), 2.89-2.92 (m, 4H) , 3.27 (tt, J= 10.0, 3. 2Hz, 1H), 
7.03-7.15 (m, 3H) , 7.21 (dd, J= 7. 6, 1. 6Hz, 1H) . 

r ti& w (lmD Kmm u 4 Nm&kmmm^M^ ( o . 

0 4 2 5mL, 0. 1 7 mm o 1 ) £r#PX.fc 0 £ ©^&i*ffT**BU »btt 

f£^Mt bfcfK «Effi$£j* U MfeH^^M-fb^ 2 8. 5 m g &r#7c 0 
MS m/e (ESI) 315 (MH + ). 
[0 2 7 9] 

mmm 45) . 

X— T^fyk- 4— (2 — 1 — x^;V7 — A-) fcV^S?^ jfcBg 
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[0 2 8 0] 

(45a) 

1— (2 — vl£ u-^zf? — 1 — zxl=^/U) tf^7i^^ 




H 



2_^n^-i-x=;l/7i^VT^ (6 17mg, 3. 2 9 mm o 
1) ©1, 2-v 5 ^nn^<>'i£>' (8mL) mm^. tT^ (2-^nnxf;i/) 
T 5; ( 7 0 5 m g , 3 . 9 5mmo 1) &2jn&. «#ffl^T. ^12 

7 m g &»feilW4& i: LT#fc D 
^-NMR (400MHz, CDC1 3 ) 

5: 1.54-1.63 (m, 4H), 1.78-1.84 (m, 2H) , 2.23-2.27 (m, 2H) , 2.55-2.58 (m, 
2H), 2.92-3.01 (m, 8H), 5.85 (t, J= 6. 4Hz, 1H) , 6.94-6.98 (ra, 2H), 7.09 (ddd, 
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J=7.6, 1.6, 1.6Hz, 1H), 7.20 (ddd, J= 8. 0, 7.6, 1. 6Hz, 1H) . 
NH© 1 Hf*#^t?^5fe^o7b 0 
[0 2 8 1 ] 
(4 5 b) 




«M (4 5 a) -C®*5t£*l/fcl- (2-v-^n— ~7$- 1 -^=i/V^^^7V 
) tfv<^ v>:/(20mg, 0. 0780 mm o 1 ) <DT h7tKn77^ (lm 
L) T'W/VTtK (0. 0 0 9mL, 0. 1 0 1 4 mm o 1 ) N h V 

Tir b^f i/7K^b{5 9*-7" (2 1 • 5m g, 0. 1 0 1 4 mm o 1 ) *5 

J:t5I^ (0. 0 0 9mL, 0. 1 4 8 2mmol) & 7JD X. Ifif 2 3 ffi 1 

~ (g^^/W^^) -I?iStT, 1-^/1^-4- (2-iX^n— ^ 
-i-zn^/w^^^yv) fcV^S^l 9mg £3£fe?S:tK^ LT#fc 0 
^-NMR (400MHz, CDC1 3 ) 

5:0.94 (t, J= 7.2Hz, 3H), 1.35 (tq, J= 7. 2, 7. 2Hz, 2H) , 1. 48-1. 61 (m, 8H) , 
1. 78-1. 84 (m, 2H) , 2. 23-2. 27 (m, 2H) , 2. 37-2. 40 (ra, 2H) , 2. 54-2. 57 (m, 4H) , 
3.03 (brs, 4H), 5.85 (t, J= 6. 4Hz, 1H) , 6.93-6.99 (ra, 2H), 7.08 (dd, J= 7. 6, 
1.6Hz, 1H), 7.19 (ddd, J=8.8, 7.2, 1. 6Hz, 1H) . 

^7n^^ (lmD icmm^, 4Nmt7Kmmm^^mm (o. 
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0 3 0 4 m L , 0. 1216 mm o 1 ) &Mx.fc 0 

. 3 m g £#7c 0 
MS ra/e (ESI) 313 (MH + ) . 
[0 2 8 2] 

mmm 4 6 ) 

1 _ -4-^y^f/v^7v ? v 




[0 2 8 3] 

(4 6 a) 

1 - (2-v^g;T^ff- 1 -J^ ^) 




2 _^/^a^-/!?^-i-x = ;l/7 3i-;l/7 5> / ( 1 4 0 m g , 0. 6 9 5mm 
o 10 <D1, 2-v ! ^nn^^> (2mL) tr* (2-^an^^/l- 

) T 5 ^ffif^: ( 1 4 9 m g , 0. 835 mm o 1 ) IrjfPi^ ^*#IS^T^ ^ 
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7A^Pvf/77^ (g^a^/V/^ >0 TfWfi* LT^S-ffc^** 1 0 0 
m g ft-ft-fe*^ £ LT#fc 0 
1 H-NMR (400MHz, CDC1 3 ) 

5: 1.35-1.77 (ra, 8H), 2.23-2.28 (m, 2H) , 2.74-2.77 (m, 2H), 2.94-3.02 (m, 
8H) , 5. 63 (t, J= 8. 0Hz, 1H) , 6. 93-6. 97 (ra, 2H) , 7. 08 (dd, J= 7. 6, 2. 0Hz, 1H) , 
7.21 (ddd, J= 7. 6, 7.6, 2.0Hz, 1H) . 

[0 2 8 4] 

(4 6 b) 

4 - ( 2 — t°^7^y-i-^^>it- 




H»?J (4 6 a) -X*9m$fl1tl- 1 -x^V7s^V 

) t:°^7 v 5 ^ ( 1 0 Om g, 0 . 3 7mm o 1 ) £r nn^^^(2. 3mL 
) l-BB^^s ^^K—BM^t-y^/l- (96. 9mg, O. 444mmol 
) hh V ^f-A^T 5 > (O. 0645mL, 0. 463 mm o 1 ) teMZ-^MTF 
IZmmUW^o ^K^C^t-^;Kl5m g) 0. 0 6 8 7 
mmo 1 ) t 4-^^/^; t°U v 5 ^ (lOmg, 0. 081 9 mm o 1 ) 
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g^^/^* V) -CfiflR LT N ^Mft'g-fe 1 2 8 m g Sr^fe*^ t IT 
X H-NMR (400MHz, CDC1 3 ) 

6: 1.35-1.70 (m, 17H), 2.23-2.28 (m, 2H), 2.71-2.74 (m, 2H) , 2.95-2.98 (m, 
4H), 3.47-3.50 (m, 4H), 5.62 (t, J= 8. 0Hz, 1H) , 6.91 (dd, J= 7. 6, 1. 6Hz, 1H) , 
6.96 (ddd, J=7.6, 7.6, 1. 6Hz, 1H), 7.08 (dd, J= 7. 6, 1. 6Hz, 1H), 7.21 (ddd, p 
J= 7. 6, 7. 6, 1. 6Hz, 1H). 
[0 2 8 5] 



— tfl' (1 3 Omg, ^7K) t^;-/K5mL) ^b7tKo7 
^ (3mL) ©ig-g^^S:^^ 4~5$U3E(D7te£#*#fflS5TN ^fiT?£6> 



(4 6 c) 




»M (4 6b) •Cjft3t§*bfe4- (2--^^n^-i7^-l-^^7V-7^^/^) 
t » K =;^y_ x - t ( 1 2 8 m g , 0. 3 4 5mm 

o 1 K 1 OVo^^W^X—^ (5 Omg, -aTk) tV (8mL 
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%WM (46 c) -Ci^5t$^L7t 4 - (2 — vi^^=^;V7 =^=^;V) 

1 t -^fVl^X^/l^fa^/^^ i, 2-v^nn^v ( 

10 2mL) *5«tt^7K (0. 2mL) ©Mt x MJ7/^nHi (0. 5 0 0m 

L N 6. 4 9 0mmo 1) ^P^ N 5 mWi 3 0 #j£# Lfc 0 ^(DU^m^, 

15 ^ ^ ^ - (^h^/k/-^* » -efflf« lt, mmik&vo 7 5 m g 

L H-NMR (400MHz, CDC1 3 ) 

S : 1.55-1.72 (m, 14H), 2.83-2.85 (m, 4H), 3.02-3.05 (m, 4H), 3.48-3.54 (m, 
1H), 7.03-7.14 (m, 3H), 7.19 (dd, J= 7.6, 4.4Hz, 1H). 
20 NH(D 1 Hf±#^T?#^^ofCo 

[0 2 8 7] 
(4 6 e) 



[0 2 8 6] 



(4 6 d) 
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mtm (4 6d) -vm&zMti- 

V (7mg, 0. 025 7mmo 1 ) COT h 7 t Kn77^ (lmL) 
^y7f-WftK (2. 4m g, 0. 0 3 34mmolK h V Ti?> ^"S/tK 
iftfi^it MJ 17 A (7. lmg, 0. 0 3 3 4mmo 1) fc±Ofi (0. 
0 0 2 8mL, 0. 0448 mm ol) &fajL^ mUX* 1 7 B#fU! 1 0 ftWtW Lfc 

-4-^77 i f;Vfc^7^4. 3mg^ifei»ibX#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (d, J=6.8Hz, 6H), 1.46-1.88 (ra, 15H), 2.16 (d, J= 7. 2 Hz, 2H) , 2.55 
(brs, 4H), 2.88-2.90 (m, 4H) , 3.46-3.52 (m, 1H), 7.02-7.13 (m, 3H) , 7.18 (dd, 
J= 7. 2, 1.6Hz, 1H). 

z.wkvirwtz'y (lmD \z.mmi^. 4 NmkTkmmm^^wm (o 

. 0 0 6 6mL, 0. 0 2 6 2 mm o 1 ) Srflll&fco ^.COmW^UJ±T'MM^ 

fSiitJ; «5 > ggM-ffc"^ 4 . 4m g £r$t#,@te£ LT#fc 0 
MS m/e (ESI) 329 (MH + ) . 
[0288] . 
(^?«i| 4 7 ) 
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§H«!l (4 6 a) T:«t£*Wfcl- (2-^^ n^^- 1 -x^7x=/l/ 
) tf^v^ (llmg, O. 040 7mmo 1 ) <7>^ h ^ t Kp77^ (lm 
L) T'^r^ft K (0. 0 0 4 7m L, 0. 0 5 2 9 1X11110 1), b 

U7tb^t/7K*fti5 9*f bP 1 ?^ (11- 2m g, 0. 0 5 2 9mmol) 
giXUm^ (0. 0044mL, 0. 0 7 7 3 mm o 1 ) SrJB^ 4B| 

^2 0#jt#bfc o ^^^^isfp^TK*^ b y vj*7kmm*to?Lx^ mm 

( 2 vyt? 1 — ;V7^~ ;V) yf^^-Sl/ 9. 9mg^|feW 

X H-NMR (400MHz, CDC1 3 ) 

5 : 0.93 (t, J=7.6Hz, 3H), 1.30-1.62 (m, 12H), 2.23-2.28 (m, 2H), 2.35-2.39 
(m, 2H), 2.54 (brs, 4H), 2. 73-2. 76 (m, 2H), 3.07 (brs, 4H), 5.63 (t, J= 8. 4Hz, 
1H), 6.92-6.96 (m, 2H), 7.07 (dd, J= 7. 6, 2.0Hz, 1H), 7.20 (ddd, J= 8. 8, 7.6, 
2.0Hz, 1H). 

s^^pp^^y (lmD ^#fu 4Nmk7kmmm^^Mm (o 

. 0 15mL, 0. O 6 0 6mmol) £rJnx.fc 0 
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MS m/e (ESI) 327 Offl*). 
[0 2 8 9] 

mifam 4 8 ) 

1- (2-^ fjr^xf-;k) -4- f4~ (4-^ h^^y v^y- 1 - ^f/V 
) - 2 - ^ b° p f5. 5"! »^-7 g ^;-2-^^-3->f^^^^^] fcf^v^ 



»J(3 9 e)-ea»3££ft7fcl-[4- (4-* b^t^D f/l-) 
10 [5. 5] ^^7*- 2-^^- 3 — f /V- 7 v 5 ^ ( 

2 0 m g , 0. 04 7 2mmo 1), 2-^P^xf;Mf/V^7/V (0. 0 0 
49mL, 0. 0519mmol),»y^ (11. lmg, 0. 0803 
mmol) jS&TfiT-teh—hV/l' (lmL) ©JS^^Sr N KM. 8 0 °C~e 5 B#^jf 

15 3 0ittSbfc o ^JRLfcfftfSrjliLfc. #bMit^NHv";*W7 

^nvf^77^- (f^ifem^/w/^^f-v) 1- (2-^h=3f^ 

^^•/V-) -4- [4- (4-^ — f/^) -2— ^fcTra [5 
. 5] !7>^#- 2-^^- 3 -^;P7x=/V] fc"^ i^£r#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

20 5:1.33-1.56 (m, 10H), 1.61-1.75 (m, 4H) , 1.94-2.05 (m, 4H) , 2.42-2.48 (m, 

2H), 2.56 (brs, 4H), 2.60 (t, J= 5. 6Hz, 2H) , 2.82 (ddd, J= 12. 8, 10.0, 2. 8Hz, 
2H), 2.95 (brs, 4H), 3.27-3.35 (m, 1H) , 3.36 (s, 3H), 3.37 (s, 3H) , 3.40-3.47 
(m, 2H), 3.53 (t, J= 5. 6Hz, 2H) , 5.58 (t, J= 1. 6Hz, 1H) , 6.70 (d, J= 3. 2Hz, 
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10 



15 



20 



1H), 6.75 (dd, J=8. 8, 3. 2Hz, 1H), 6.89 (d, J= 8. 8Hz, 1H) . 

rM^nn^^ 7 ^ (lmD u 4 ^m^mwm^M^m (0 

. 0 2 3 6mL, 0. 0 9 4 4 mm o 1 ) &lN7tfr 0 Z.(D&fc&$k1&l, > #6>frb 

*&#b/t„ im^-^^^/^-x/^^^rl^* bT#fc&a!E@#«:»Htt*fcb 
Ts ^ffeifr^tW^tl 16. 8 m g 3r#fc e 
MS m/e (ESI) 482 (MH + ). 
[0 2 9 0] 
(H»>J 4 9 ) 

(R) — l—^f-zU— 4— [2— (4, 4 — gvW^ p^ary//^) -4— ( 




[0 2 9 1] 

(49a) 
(R) 



cr 



H HCI 

(R) -3-t Kn^^t^^v 5 ^ (2. 7 O 9 g, 19. 7 mm o 1 h 
t —-Zf^-jV ( 4 . 0 4 g , 3 1. 5 mm o 1 ) N ( 8 m L ) > 

MJxf/l/J^y (5. 7 6mL, 4 1. 3 4mmol) jsm-^W 

s: y tf y ( 2 4 1 m g , 1. 97 mm o 1 ) <£$g-£#j£r> IfiT 4 mm 2 o 

5Hf#bfc 0 t -^/V (1. 5 1 6 g, 11. 82 mm o 1 
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) > MJxf^/^y (1. 9 1mL, 11. 8 2mmol) W4-^W 
5/ t°y Z? V ( 1 2 0 m g , 0..985 mm o 1 ) U £ tlfitt4 

^A-e^b7t 0 iy»J^*bX, «£?$JiTIIff U (R) -3-fc Kn^f 

jftV^s 7K*-ffc^-M? ^A©6 0%?ffi^!K»«b (1. 18g, 2 9. 5 5 mm 
o 1 ) fc N #S7Kx F7tKo77^ (8 2mL) 5 K (3 3 

mD w>&mz-. mmmmn.T. «o £ c^*Pbm#bfc 0 - 

(R)-3-^ b^r^t°^y v 5 ^- 1 -TJ/t^^gf t —^?=3-)V=c-^=T)V<D^ 

^^^b-CTi^b. ^o<^ir*P^fc 0 |^^#T-C3 OftmmWVtz.Wi, 
?t?-/V (1. 8 4mL, 2 7. 5 5 mm o 1) £r r <D^J^M^^—tin^fz. a ^tfl 
Sr. ^o< t) iiiatMttl 3 0#P B m#b7c o ^m-a-^i^Kii^fPi^'fbT 
^^e- ^ATK^rAn^T, i^ai^/urc— TfrX°$i\ti bfc c ^(7)W^S^rM7KMt^ 
h J/ ^A-e^bfCo ^»J^r«*bT. II^iJ±Ti«t, (R) - 3 f 

(3 0mL) ^n^^£0 o C^^*Pbit#bfc o tV^4N 
^h7K*f^It^^^M (147. 8mL, 59 1 mm o 1 ) ?r#^tt^ilS. 

#)©fiM4. 3 1 1 g Ltifc. 
^-NMR (400MHz, CDC1 3 ) 

6:1.63-1.75 (m, 1H) , 1.79-1.98 (m, 2H), 2.00-2.11 (m, 1H) , 2.99-3.22 (m, 
3H), 3.28-3.36 (m, 1H) , 3.41 (s, 3H), 3.62-3.65 (ra, 1H). 
NH© 1 H(i#^-e#^7^^o7C 0 
[0 2 9 2] 
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(4 9 b) 

(R) 4- [2- (4, 4 ZLkL* P^^i^k) -4- ( 



«0iJ (2 1c) - [4-^a^-2- (4, 

^tz— af^vl^) ^^c^/l/] - 4 — ^f-ZV^^f (3 7. 4mg, 0. 091 

8mmo 1 k (4 9 a) "e^jtUfc (R) - 3 - ^ f^t^^^ ^ 

@M (16. 7 m g , 0 . 110 mm o 1 ) „ V >"g£H7J (HOmg, 0 

. 8 O lmmo IK St^7^^^ (II) (8. 2mg, 0. 036 5 mm o 
1), h D — t — V-^T b7 7;^nj|? h (3 2mg, 0. 1 

lOmmo 1) jo it^^r^V-^ (1. 5mL) 0?H^)£r, SSt#|I]^T^ 
10 0^CT'4B#^3 0M#tfc 0 ^(Dm&m-tt, SM^T^^bTcm. NH7 
!)*W7^^n^h^77^- (W^^/^/^^;/) Tlt^bT, (R) 
-1— [2- (4, 4 -v^^vVv^ a^^-v-zW -4- (3-;* 

b^i/t^U 1 --f M -?^=-;V\ t^7^2 4mglrife»i:L 

^-NMR (400MHz 7 CDC1 3 ) 

5: 0.94 (t, J= 7.6Hz, 3H) , 0.97 (s, 3H), 1.01 (s, 3H), 1.22-1.72 (m, 14H) , 

1.82-1.86 (m, 1H), 2.02-2.30 (m, 1H), 2.39-2.43 (m, 2H) , 2.58 (brs, 4H), 2.66 

(dd,- J= 11.6, 8.4Hz, 1H), 2.74 (ddd, J= 11.2, 11.2, 2. 8Hz, 1H) , 2.82-2.88 

(m, 4H), 2.90-3.00 (ra, 1H) , 3.31-3.38 (ra, 1H) , 3.39-3.46 (m, 4H) , 3.60 (dd, 

J= 11.6, 3.6Hz, .1H), 6.74 (dd, J= 8. 8, 2. 8Hz, 1H), 6.86 (d, J= 2. 8Hz, 1H), 
7. 06 (d, J= 8. 8Hz, 1H) . 




317 



WO 2005/063705 



PCT/JP2004/019795 



rti^pp^v (lmD ^mmis, 4 Nmkfc^wtwt^f'^mwi (o 

. 0 2 7 3m L, 0. 1 0 9 mm o 1 ) £rAPx.7c 0 . 

ftjftU ifel#:©W^i 2 4. 2 m g £r#fc 0 
MS m/e 442 (ESI) (MH + ) . 
[0 2 9 3] 
5 0 ) 

(S) — 1 — P^P \?JV* ^}V— 4 — [2- (4, 

jy/u) -4— (3—^ f^r^fcV!j^y-i--i';i/) ^^r^] tf^^y^ jfe; 




[0 2 9 4] 

(50a) 

(s) -3-^ f^^y^y 




(S) -3-fcFP^r^tVi)v?y (2g, 14. 5 mm o 1 ) ^rH^Mf^- 

^v-\ mmm (49 a) ^iii^o^^i^jii-e^^rfToTCo ^b^m^w 

ft&i^tTVV WM4k&'&(VU£LJ&'$) 3 . 2 3 7 g £r^feWl^i: bT#7c: 0 
Mi-NMR (400MHz,. CDC1 3 ) 

5:1.63-1.77 (m, 1H) ', 1.78-1.96 (m, 2H), 1.98-2.09 (m, 1H), 2.99-3.22 (m, 
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3H) , 3.26-3.34 (m, 1H) , 3.41 (s, 3H) , 3.62-3.65 (m, 1H) . 
NH© 1 Hf«^T^^^ofc 0 
[0 2 9 5] 
(50b) 

(S) -4- [2— (4, 4 — ^xfTVv^ p^ary^/v) —4— (3— ^h^V 



(3 8 c) -C®J3tUfc4- [4-^n-e-2- (4, 4-v^^/W^ 
n-^^iz/l^) :7^~/Kl t^7^y- 1 -TJ/i^^t t -y^;V^^TJ^ ( 1 5 
3 m g , O. 3 2 mm o 1 K MMM (50a) t?jK3t bfc (S) - 3 - b ^ V 
U v?i/ ^Sfit (72. 8 m g , O. 48 mm o 1), tH^t-^f^r 
F ( 2 O 0 m g , 2. 08 mm o 1 ) „ Bm^V W ^ (ID (14. 4 m g 
, O. 0 6 4mm oik MJ-t-^f^^!)^TF77;^o*>-f 
(5 7. 7m g, 0. 1 9 2mmo 1) fc^^l^^ (4mL) 

mm^m^r. maioo o ci!6sifiio^i#tt 0 -eo^/s^fe*^ i-by 

^t-7*h^K (lOOmg, 1. 04 mm o 1 ) „ gfcB^ 7^7^ (I I ) 
(7. 2 m g, 0. 0 3 2mmo 1 ) *S«fcTJ<MJ ~ t -7*f/^*=7A7 h 
7 7;^n^l b (27. 9mg, 0. 0 9 6mmo 1) IriliPU lifi 

sct^ «i o o°c-^$ h^i^mmw^o *<D&j&m l &to&mm.-&~e&titi, 

^iJ->0 -CflfJSUT. Ilf^fe 5 9 m g t bttfcc 

I H— NMR (400MHz, CDC1 3 ) 
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5: 0.79 (t, J= 7.2Hz, 3H) , 0.81 (t, J= 7. 2Hz, 3H), 1.14-1.71 (m, 23H) , 
1.83-1.92 (m, 1H), 2.03-2.10 (m, 1H), 2.65-2.82 (m, 10H), 2.92-3.01 (m, 1H), 
3.33-3.47 (m, 5H) , 3.57-3.62 (m, 1H), 6.74 (dd, J= 8. 8, 3. 2Hz, 1H), 6.85 (d, 
J= 3. 2Hz, 1H) , 6. 99 (d, J= 8. 8Hz, 1H) . 
[0 2 9 6] 
(50c) 

(S) —1— [2— (4, 4 — P^^ri/;W) —4— ( 3 — ^ h^rjy 



mm\ (5 0 b) -C^5t$tLfc (S) -4- [2- (4, n 
^^^/W) -4- (3-^^tvi)>?y-i — f/i/) t^^v 5 ^ 

(5 9mg, 0. 1 1 4 8 mm o 1 ) Irv 5 
jjrnn;**^ (0. 7mL) -?K (H) ^1=H£S^/^Lfc 0 ^^tM)7 
/VjfruffeWt (0. 17 7mL, 2. 2 9 6 mm o 1 ) IH^#T 1 5 H# HI 

S:ft8if^TfttHllfc. ^Utfig^iffTillU (S) - l- [2- ( 
4, 4— v^c^F/i^^ n^=3e^/W) -4- (3-/ f^i/f^y^y-l— 

[0 2 9 7] 



(S) -l-^P7 , PWf/V-4- [2- (4, 4-i?Jf;WP^ 




(5 0 d) 



320 



WO 2005/063705 



PCT/JP2004/019795 




mmm (soc) -vw&zthit (s) -1- [2- (4, 4— s**^vw^n 

©M»OfF7tFn77^ (lmL) l&JRfcs y'^n/P^y^j;wW 
t K (O. O 0 5 6mL, O. 0746 2 mm o 1). b ]) h S^SfffclS 5 
ItMJ^A (16mg, 0. 0746 2 mm o 1 ) $3£Xm& (0. 0 0 6 2 
mL, 0. 1091mmol) MT5«#Lt 

tu-*z\-? s 7'7 4~- mm^-^/^/^y*?^ -esstx (s) 

ntVl^^^-^-4- [2- (4, 4 -v^^vt^;? n-^^S/M -4- (3—^ 
: H-NMR (400MHz, CDC1 3 ) 

8: O. 23-0. 27 (m, 2H) , 0.52-0.57 (m, 2H), 0.79 (t, J= 7. 6Hz, 3H), 0.81 (t, 
J= 7. 6Hz, 3H), 0.86-0.97 (m, 1H) , 1.14-1.72 (m, 14H), X. 84-1. 91 (m, 1H), 
2.04-2.10 (m, 1H), 2.33 (d, J= 6. 8Hz, 2H), 2.63-2.77 (m, 6H), 2.84-2.99 (m, 
5H), 3.33-3.45 (m, 5H), 3.58-3.62 (m, 1H), 6.74 (dd, J= 8. 4, 2. 8Hz, XH), 6.85 

(d, J= 2. 8Hz, 1H) , 7. 08 (d, J= 8. 4Hz, 1H) . 

-••^^nn^^y (lmD 4 Nmkfcmmwz^^w. (o 

0 2 8 7mL, 0. 1 X 4 8 mm o 1 ) ^An^fc D i©^«rlilt#fc» 
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17. 5 m g £r#fc D 
MS m/e 468 (ESI) (MH*) . 
[0 2 9 8] 

mtfcm 5 1 ) 

X-i/? ti-<l/^/U-4- [2- (3, 3, 5, 5-T^7^/^P^ 



|S|»J (8 b) -VmtZtlfcl- [2- (3, 3, 5, 5-ff7^f/^ 
n--^) 7i^] t^7v?y (2 5mg, 0. 0 8 3 2 mm o 1 ) N n 
^^7^(9. Img, 0. 10 8mmolk MJ Tir h ^ */i$M{6)c5. 5 
b y VJ* (33. 5m g, 0. 15 8 mm o 1 ) £5<£tJWBf (0. 0 0 9mL, 
0. 1 5 8mmo 1) g^l^4 0^I#Lfc„ K^^^^P 

-^?|t^b-C 1 -v'^ n^V^Vl'— 4- [2— (3, 3, 5, 5 — 
7f7 n^^vvl^) :7^~/t^] tf^<7 v 5 ^^^^^^^ bT#fc 0 

1 H-NMR (400MHz, CDC1 3 ) 

5:0.92 (s, 6H), 1.13 (s,6H), 1.16-1.36 (m, 6H) , 1.39-1.51 (ra, 4H) , 1.66-1.76 
(m, -2H), 1.86-1.96 (m, 2H), 2.48-2.58 (ra, 1H), 2.67 (brs, 4H), 2.89-2.98 (m, 
4H), 3.52-3.61 (ra, 1H), 7.04-7.14 (m, 3H) , 7.21 (d, J= 8. 8Hz, 1H). 

r. fb* *?9 xxxi**^ (lmL) 4 N:£fc*SI»x?vH&*8 ( 0 

04 1 6mL, 0. 16 6mmol) £?jnx.fc 0 ^ O^&Srll^f U #6?^7c 




322 



WO 2005/063705 



PCT/JP2004/019795 



2 4. 3 m g £f#fc 0 
MS m/e 369 (ESI) (MH + ) . 
[0 2 9 9 ] 

mmm 5 2 ) 

1— (2-^fW7 7^f^) —4— [2— (3, 3, 5, 5— Tbv 



(8b) ^at^tbTcl- [2- (3, 3, 5, 5-Th7^f^^ 
P^;V) 7x=/V] t^y^y (lOOmg, 0. 3 3 3mmol) N 2—? 
PP xWf/W^7^ F (3 8. 7mg, 0. 3 4 9mmo l) s D 7 

A (78. 2mg, 0. 56 6 mm o 1 ) *3j;tJ«Tir b ~ h V A* ( 2 m L) ©I 

«8 o o c-e8B#p B i 3 o$-wtwvfc 0 Rjfom&ys&mmv. #b*wta 

jt^NH^^W7^^P^b^77^- (^S^^/^/^7 0 ^ >0 TfttTftl 
it. &S£.@#<£>1 — (2-/W/V77=Mf/V) -4- [2- (3, 3, 
5, 5-7f 7 ^f;^D^i/;v) t^7^y8 8mgl:#fc 0 

^-NMR (400MHz, CDC1 3 ) 

5:, 0.93 (s, 6H), 1.12-1.46 (m, 12H) , 2.14-2.18 (m, 2H), 2.55-2.75 (m, 9H), 
2.93 (t, J=4. 8Hz, 4H), 3.48-3.60 (m, 1H) , 7.05-7.17 (m, 3H), 7.23 (dd, J= 
7.6, 2. 8Hz, 1H). 

1— (2-^W^7 7^^) —4- [2- (3, 3, 5, 




323 



WO 2005/063705 



PCT/JP2004/019795 



7^/^ p^df^/V) 7 a^=-}V\ fcT^^^V (2 2mg, 0. 0 5 8 8mm 
ol) Srv^nn^^d. 5mL) fcll&fl? U .4 NSfcfc**!^^^^ 
(0. 0294m L, 0. 1 1 7 5 mm o 1 ) &Mx.fc a U # 

1 4 m g £r#fco 
MS ra/e (ESI) 375 (MH + ). 
[ O 3 0 0 ] 

mmm 5 3 ) 

1- (2-^P^nt:>x^;l/) -4— [2- (3, 3, 5, 5-ff7^f 



^/^ n t>T-fe h t 1 , 2-v 5 ^nnx^yff (O. 29M 

5mL) fc N (8b) T?j!Bt £ frbfc 1 - [2- (3, 3, 5, 5- 

> "7^ ^JV^/tr u^^-^y/U) -7^~/\s~] f-^^v 5 ^ (2 5mg, 0. 0 8 3 2 
mm o 1 k h U Tir h ^iz/KSt-fb^ 5 St^ b J? ^ (2 2. 9m g, 0. 108 
mm o 1 ) 33 «fc Tf-fflBk (0. 009mL, 0. 158 mm o 1 ) tr^P XL. lit* 
2 0^P B m#bfc o ^©KJSl^^s IS^ilzkSt^ b !J ^A7K*SKSrJB^.-C 
N @tSfe^/vt?2|Hlttl±lb^: 0 #e>tL^^r»JgS:»«fb#fcaaE*. NHV^ 
^7^c-7b^77^- (gl^^/t-/^^ >0 T?*t$5lbT N 1- (2 
— V ^ n t°/t^=P/i/) — 4— [2- (3, 3, 5, f^V^ n 

Z/JV) Z7 =^=^;V] 2 0 . 9 m g £r$Sfe?ffi#^ t LT#7c 0 




WO 2005/063705 



PCT/JP2004/019795 



X H-NMR (400MHz, CDC1 3 ) 

5: 0.05-0.08 (m, 2H) , 0.42-0.46 (m, 2H) , 0. 63-0. 73 (m, 1H), 0.93 (s, 6H) , 
1.10-1.48 (m, 14H), 2.50-2.53 (m, 2H), 2.61 (brs, 4H), 2.92 (dd, J= 4.4, 
4. 4Hz, 4H), 3.52-3.63 (m, 1H) , 7.05-7.17 (m, 3H), 7.22 (dd, J= 7. 2, 1.2Hz, 
1H) . 

r.*L3ri^ n (lmL) U 4Ntft7K*Si^f« (0 

.0 2 8 3mL, 0.11 3 mm o 1) &MX-f~ 0 ^ <D^*$£$lfiL# b tt/cBs 

©v=xf^x-r«^^* bT#7c@f££r, ^cBE^bT, 
it&m 15. 6 m g £r#7c 0 
MS ra/e 369 (ESI) (MH*) . 
[0 3 0 1] 

mmn 5 4 ) 

Wy^fTWiz [2- (3, 3, 4, 4— -r p-<v^- 1 



[0 3 0 2] 

(54a) 

h i;,^7/1^^-p ^ ^ V^/^^^gt3 , 3, 4, 4 b y^^JVl/Z 1 
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M^WmUT. 3, 3, 4, 4-ff7^/^n^^ (8 6 0mg 
, 6. 1 2mmo 1) 0|7kTf7kFn77^ (10mL) 
2 °C^*P Lfc 0 S# bTc^r^^^, tf ^ ( h V * T^Wf-p 
5 J± (lMTf7tFP7yyii> 7. 3 4mL, 7. 3 4mmo 1 ) ?:30^ 

x^/Ut'^ ( f U ^ ^ y^;^ W 5 K) (2. 4 1g, 6. 7 3mmo 

1) ©i7KTb7t KP77^ (l8mL) ^i^TJUx.. Id^ift* 

io ?u ^^^/i^-e 3 mttm ufco ^brc^ji^^T, 5 Nit^-e 3 

IPKxf^/^/^ -CffifSa LTlIfc^i 9 9 2 m g Sr^-fett^ £: bt# 
7c c 

15 ^-NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 3H), 0.98 (s, 3H) , 1.017 (s, 3H) , 1.023 (s, 3H) , 2.39 (d, J= 
1. 6Hz, 2H), 5.39 (t, J= 1. 6Hz, 1H) . 
[0 3 0 3 ] 
(54b) 

20 l--nbP-2- (3, 3, 4, 4 - f h 7^ P^^^- 1 
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mMM (5 4 a) X*Ml££tlfz. h V 7/Vtn^^y^*^i3, 3, 4, 4 
— ^ f =? pi ^/Ui/f — 1 —^^-jVa^^^T/V ( 9 9 2 m g , 3. 64 mm 

o 1). 2--fn7i z^;Vi$ n (729mg, 4. 37 mm o 1 ) N fh7 

dr^ (M) ^^^/Ix/jN^^-f V) /-^ (0) (2 1 9m g, 0. 18 9 mm 

o 1), 2N»M) ^AtK^K (3. 6 4mL), h/^>- (12. 5mL) 
*5 £X$^?y — (6. 3mL) Oifrg^Sr, M*#ffl^T. »9 0°C7?6B# 

fMH-fb-^ 8 9 1 m g £r #fc D 
^-NMR (400MHz, CDC1 3 ) 

6 : 0.98 (s, 6H), 1.02 (s, 6H) , 2.40 (d, J= 1. 6Hz, 2H) , 5.59 (t, J= 1. 6Hz, 
1H) , 7. 25-7. 34 (m, 2H) , 7. 47 (ddd, J= 8. 0, 7. 2, 1. 2Hz, 1H) , 7. 70 (dd, J= 
8. 0, 1. 2Hz, 1H) . 
[0 3 0 4] 



2— (3, 3, 4, 4 - t h 7 ^ f ^ p^V ^ - 1 ^rc^/l^T^ 
1/ 



mm (5 4 b) T'^3t$tb7cl hP-2- (3, 3, 4, 4-tF7^ 



(54c) 
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f/Vv'^D^-l-^/l') ^yf> (441mg, 1. 8mmolK 
/—/V (lOmLk 7K (3. 3mL) ©I3t, MAMT — V A (4 8. 1 
m g , 0 . 8 9 9 mm ol) i W<& ( 3 5 2 m g , 6 . 3 mm o 1 ) &~})W7L, $Y 
M.9 0°C-e5B#P^#b7h o r©S»fets IftT^=>)A (9. 6 3m 
g , 0 . 18 mm ol) i f&ffi ( 1 0 0 m g , 1 . 8 mm o 1 ) U 

— QgQ&^A,/^ -7$ IS) -CltMbX, WMit^S 3 lmg4j«feM*i 
L H-NMR (400MHz, CDC1 3 ) 

6: 0.99 (s, 6H), 1.02 (s, 6H), 2. 54 (d, J= 1. 2Hz, 2H), 3.93 (brs, 2H), 5.74 
(t, J= 1.2Hz, 1H), 6.68-6.74 (m, 2H) , 6.99-7.06 (ra, 2H) . 
[0 3 0 5 ] 



1— [2- (3, 3, 4, 4 - f f 7 ^ ^ - 1 7 



mMM (5 4 c) T?jRag$*L^:2- (3, 3, 4, 4-fb7^f/V^n^ 
i — m — /V) 7i^/I/7 (331mg, 1. 54 mm o 1 ) „ 1 , 2 — 
n V (4. 7mL) *3j;tJ«lf^ ( 2 — ^ p p J^/t") T 5; V^g^ 

( 3 3 0mg, 1. 8 5mmo 1) ©Mft^ IIWT, «2 0 Otf 



( 5 4 d) 
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&x.*?-A,/^f9 >0 TltiLTfl^fe 2 2 3 m g £: LT#7t 

5 

X H-NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 6H), 1.00 (s, 6H), 2.60 (d, J= 1.4Hz, 2H) , 2.90-2.96 (m, 4H) , 
2.98-3.02 (m, 4H) , 6.00 (t, J=1.4Hz, 1H), 6.94-6.99 (m, 2H), 7.15-7.19 (m, 
2H). 

10 NHOlHtttM^ofc, 
[0 3 0 6] 
(5 4 e) 

1 — [2- (3, 3, 4, 4— -r Y=7 J-^jV-yW^s $ — 1 
-^^/t/) ^7^r^/Vl bX^s?^ 



15 




( 5 4 d ) T«g£*bfc 1- C2- (3, 3, 4, 4-7b7^ 
^ — 1 — =tu=l;V) ~7 a^=-;V\ t^^v 5 ^ ( 2 0 m g , 0. 0 7 0 3mm 

ol) ©f f7tFP77y (lmL) mm^., << V-ff-A'TASfM K (6. 6 
mg-, 0. O9 14mmolk h JJ Tir b * ^TkSfrffcli 5 h V V A ( 1 9 . 
4m g, 0 . 0 9 1 4mmo 1 ) :&£tMl^ (0. 0076mL, 0. 134m 

mo i) .^-e4 0#p B m#b7t o ^(DWk&m^ ^y^wftK 

(6. 6m g, 0. 0 9 14mmol) N h ]) Tir f> =3f vTkit'ffcfS: 5 h !? •> A 
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(19. 4 m g , 0. 0914 mm o 1 ) 33 «fc Xflg&St (0. 0076mL, 0. 
1 3 4mmo 1) £r«J U ^«T'3(|F^lfc. Ki^^%^ N |£?p 

5 ^JU/^ -7?Z/) tflLT, [2- (3, 3, 4, 4- 

X h u^>-?- 1 -m- /w) 37 t°^7i/^4. 3m g £r£ffi 

^-NMR (400MHz, CDC1 3 ) 

5:0.92 (d, J= 6.4Hz, 6H), 0.97 (s, 6H), 1.00 (s, 6H) , 1.76-1.86 (ra, 1H) , 
10 2.14 (d, J= 7.6Hz, 2H), 2.52 (brs, 4H), 2.59 (d, J= 1. 6Hz, 2H) , 2.98 (brs, 

4H), 5.98 (t, J= 1.6Hz, 1H) , 6.92-7.00 (ra, 2H) , 7.14-7.18 (m, 2H). 

i^^on^^y (lmD fcjgflsu 4Nmk7kmmm^?-^Mw (o 

. 0 0 6 3mL, 0. 0 2 5 3 mm o 1 ) *r#IJ;t;fc:„ i ©^tSr^JITIl U 

©^M-ffc^^ 4 . 8 m g £r#fc 0 
MS m/e (ESI) 341 (MH + ). 
[0 3 0 7] 
(5*«J 5 5 ) 

20 l — tr^— 4— [2- (3, 3, 4, 4— x hy^^/^^P^^^/^) Z 
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[0 3 0 8] 

(5 5 a) 

2- (3, 3. 4, 4-fh7^f;^P^ ;V) -7^=-}VT%^ 




mmm (54b) -vmM £ tut i-=fn-2- o, 3, 4, 4-rf7^ 

=f-}Vl/^7 n^Z/Z — 1 — ai.=^;V) ^<^if >- (450mg, 1. 83 mm o 1 ) N 1 
0%s<9WJ*j7—?$^ (2 0 0mg, ^7K) *3«fc 0***7 — (40mL) CO 

HilLX, ISiaoro^y^^A^^V (2 0 0mg, ^7K) *3<J:tj«4Nm 
{^7X^1^^^ ^-/l/^t^ (0. 91 5mL, 3. 6 6 mm o 1) £r#P;^ 7X^^f^ 

g^il^/^/-^* » UT, t## 1 «^*lll'fbl^ 2 9 5 m g £r#fc 

o 

X H-NMR (400MHz, CDC1 3 ) 

5: 0.96 (s, 6H), 0.97 (s, 6H) , 1.80 (dd, J= 13.2, 8. 8Hz, 2H), 2.01 (dd, J= 
13. 2, 9.2Hz, 2H), 3.15-3.36 (m, 3H), 6.67 (dd, J= 7. 6, 1. 2Hz, 1H), 6.76 (ddd, 
J=7.6, 7.6, 1.2 Hz, 1H), 7.00 (ddd, J= 7. 6, 7.6, 1.2Hz, 1H) , 7. 23 (d, J= 
7. 6Hz, 1H). 
[0 3 0 9 ] 
( 5- 5 b ) 

1_ |- 2 _ ( 3> 3i 4 , 4—^- b~^^vV^P^^/l7) :7^7Vl 
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H 



mmm (55a) swutisfrit.*- o, 3, 4, 

yW^/V)7^(2 9 5mg, 1. 3 6 mm o 1 k 1, 2-v ? ^nn-< 
>-if^ (3. 84mL) *5j:tfl*;* (2 9 1 

mg, 1. 6 3mmo 1) ©M^, S##IS^T. «2 0 0fe5^3 

) -CfSiSbTs ^ffi^-a ^ 2 0 7m g 5r$i£JW&£ Itifc. 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.98 (s, 6H), 1.01 (s. 6H) , 1.68 (dd, J= 13.2, 9. 2Hz, 2H), 1.96 (dd, J= 
13.2, 9.2Hz, 2H), 2.80-2.87 (m, 4H) , 2.98-3.04 (m, 4H), 3.94 (tt, J= 9. 2, 
9.2Hz, 1H), 7.05-7.16 (m, 3H) , 7.37 (dd, J= 7. 2, 1. 6Hz, 1H) . 
NHC1 Hf4#j£"T?#fca*o;fc« 
[0 3 10] 
(55c) 

T2- (3. 3. 4. 4 J= ^Ji^L±Zl^LE^±Zk) 2 
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mmm (55b) -e$Bt £ fatt 1 - c 2 - (3, 3, 4 , 

fu^ls^/V) 7 =c~}V~\ fc^^v^ (20mg, 0. O 6 9 8mmol) Of 
h7tKP77^ (lmL) /P^yT^ftK (0. 0 0 6 5mL 

, 0. 0 9 0 8mmol), h^V*#ftB5*t ^ (19. 2 m 

g, 0. 0 9 0 8mmo 1 ) *3j;t*g^ (0. 0 0 7 6mL, 0. 13 3 mm o 
1) SrftJ*.. M^3B#P*m#bfc 0 50ft *g^^ tf^T/i^r K (0 
0 0 6 5mL, O. 0 9 0 8 mm o 1 k hV T"fe h ^i^^C^tSS 5 b !J # 
A (19. 2mg, 0. 090 8 mm o 1) *3itJ«l, (1 
mL) ^3&-C£ 1 8B#fH3 3 0^«#bfc o ^RJ&Bia*^ IS 

f&^lfcK*-?- b y # ATK^^^rJn^T, S^x^/PT' 3 UlttttJ Lfc„ tbtifcf 

Iferc^/v/^^ >-) ffitt, l-/ntVU-4- [2- (3, 3, 4, 4 
-fh7^ W^p^^) ^^^yi/] fc^^v^l. 2mg &&&&&& 

1 H-NMR (400MHz, CDC1 3 ) 

6:0.94 (t, J= 7. 2Hz, 3H) , 0.98 (s, 6H), 1.01 (s, 6H), 1.50-1.59 (m, 2H), 
1.68 (dd, J=13.2, 9.6Hz, 2H) , 1.96 (dd, J= 13.2, 9. 6Hz, 2H), 2.36-2.40 (m, 
2H),- 2.61 (brs, 4H) , 2.91-2.93 (m, 4H) , 3.92 (tt, J= 9.6, 9. 6Hz, 1H), 
7.06-7.15 (m, 3H) , 7.36 (d, J= 7. 2Hz, 1H) . 

r. ttSr v 5 ^ n u ;* * >- (lmL) \Z.mU U 4 Ni^7k*^i^^H« ( O 
00 18mL, O. 0 7 3 0mmol) ^P^.fc„ r. £>tgiR«:«EET«fe U 
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MS m/e (ESI) 329 (MH + ). 
5 [0311] 

mmm 5 6 ) 

4 - [4- (4-^/^X7^^-!-^^) -3-^b°P [2. 5] ^ 




10 [0 3 12] 

(5 6 a) 

4 _ (4 -^ 7 k7fr P ^- 4 — ^f/l^— 2 b°P [2. 5] 5-^1/— 6 




^o^/P) -Jl/— 1 — t — -T^-)Vai.^=r;V (l . 49g, 3. 

0 1-mmo l) s 1, h^iX^^^ (1 5 mL) N zk ( 1 mL) . (3 

4b) -C®Bt£tl.7c4, 4, 5, 5-7" b7^f^- [2. 5]^ 

^- 6 — -fW- [1, 3, 2] ^^-^i^-^n^^ (1. 13g, 4. 
8 2mmo 1), ff7^ (by 7 a * 7 >f s^WJ* (0) (2 7 
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8mg, 0. 2 4 1 mm o 1 ) *5 &X*V ^S£H# V V ^ ( 1 . 23g, 5. 78 
mmo 1) (Dm&m*:, £3R#H5CTK:*H&8 0~9 0°C^1 3^2 0^ 

drihV) -Cflibt, ^|-feH#:^M^^ 1 • 2 3 g £r#fc„ 
[0313] 
(5 6 b) 

4- (4 — fcl^^v^- 1 = M> Z 3 [2. 5] ^-^^-5-^^-6 




(5 6 a) ^3oV^-CiSBt£tlfc4- (4-^e/V*!J i/-4 i ;V- 2- 

[2. 5] ^^-5-xy-6--i';V7x^) v^- l — 

tfT^t —rff-A^^^fV (1 . 2 3g, 2. 7 1mmol) ^|±S^J^)^-^ffiV^ 
T\ mMM (4f) ^HO^M^-^ I^^^f^^a^ffV^. «feEi#:(DtlM 
it&m 1 - 3 O g £#7c 0 
1 H-NMR (400MHz, CDC1 3 ) 

5:0.32-0.40 (m, 4H) , 1.50 (t, J= 6. 4Hz, 2H), 2.02-2.06 (m, 2H) , 2.53 (d, 
J= 1.6Hz, 2H), 3.05-3.18 (m, 12H), 3.85 (t, J= 4. 8Hz, 4H), 5.69-5.73 (m, 1H), 
6. 74 (d, J= 2. 4Hz, 1H) , 6. 78 (dd, J= 9. 6, 2. 4Hz, 1H) , 6. 94 (d, J= 9. 6Hz, 1H) . 
NHOl Hfi#3£-e#&;^ofc D 
[0314] 
(5 6 c) 
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4 — [4 - (4 — ^<l/^/U\f^<7 v^ — 1 — J /Is) ~3-^b°P [2. 5] 



mmm (5 6 b) turn & frit*- (4-t°-<^^^-i-^^-3-^t o n 

[2. 5] — 5 — =cls — 6 — -f As*7^=- JV) ^^IJy (3 3 0mg, 0 

9 3 3 mm o 1) (DT b 7t Kn77^ (1 OmL) SMSl^ /^;U7;wf t 
K (10 4. 5mg, 1. 2 14mmolK T ^ h S^SS-fblS 5 *^ h P 
>>A (257. 2mg, 1. 21 4 mm o 1 ) *5 XXTWeWt (O . 1 0 1 5 mL, 
1 . 7 7 4 mm o 1 ) £JPpU MlT? 1 Bf RO 3 0 ftfflfr Ufc 0 Rifeffi^ ^ffifP 

o # b tbTc^rS & N HV 1 ;* ^Vt^ 7 A^n-7^77^ (H^^^/K/-^ 
f-^) T?ffifKbT««ift;^1* 2 6 9 m g «r*#£,@ffc£: LT#fc 0 
l H-NMR (400MHz, CDC1 3 ) 

5:0.33-0.38 (m, 4H), 0.91 (t, J= 6. 8Hz, 3H) , 1.24-1.38 (ra, 4H) , 1.48-1.55 
(m, 4H) , 2. 02-2. 05 (m, 2H) , 2. 34-2. 38 (m, 2H) , 2. 47-2. 62 (m, 6H) , 2. 99 (brs, 
4H), 3.10-3.12 (m, 4H), 3.84-3.86 (m, 4H) , 5.69-5.73 (m, 1H) , 6.73-6.77 (m, 
2H) , 6. 93 (d, J= 8. 4Hz, 1H) . 

Jim^^(D 1 25mg^v ? ^^n^^>' (4 mL) ^MM U 4 N^^tK*®^ 
^=^^/uMM(0. 14 7mL, O. 5 9 O mm o 1 ) &Mz.tc 0 wtf*?^&£r^ 

m g £r#;fc. 0 
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MS ra/e (ESI) 424 (MH + ) . 
[0315] 

mmm 5 7 ) 

X — [4— 2— (4, 4 — -J'^^-JV-y? P^^vVlO ^m^/k] — 4 — 




[0316] 

(5 7 a) 

X _ p4_-/ p ^ e _2— (4, 4 — gVkJ^g n^^r->^) 17 ^~/^-] 
v 5 ^ 



\ 




HWJ (3e) -t«££Hfc4- [4-7^-2- (4, 4-v^^/W^ 
a-r^V/iO :7^~/v] S?v- 1 -#/t^^ t --ff-jv^^Tiv (1. 

5 g, 3. 3 2mmo 1 K M? (3mL s 3 8. 7 mm o 1 ) £5 «fc 

uu^pl/ (6mL) ©S^il:, 2 UtRS 3 0 mWfr bfc„ RJSift 

u-c. «s*«ff*«tfc. M^iff^itt, ^jB-fb^wa^* 1 . 2 

1 g Sr»fe?ft«t*b £: bT#fCo 
[0 3 17] 
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(5 7 b) 

1— [4-^p^e-2- (4, 7x^/V] — 4 — 




5 Igjftftl (5 7 a) T?©it £ fbft. 1 - [4-^n^e-2- (4, 

^p^^p) fcr^^^v^Jte^^* (i. 2 i gk ^f^r/V'ffc 

K ( 0 . 35mL, 3. 9 8 mm o 1 k gfcifc ( 0 . 1 m L , 3 . 3 2 mm o 1 ) 
h7 fc Ko75V (8mL) ©S-^Hfefcs h U Tir b^i/Tk^'fbfSp* 
tM)>>^ (1. 1 g, 4. 9 8mmol) ^Bx."C N 2 B#R5 1 0 ftfflft 

A^nvh^77^ (S^^^^^/^^i^^) ^?*t®* LTtift-a-fe 9 0 1m 
g £ bT#fc 0 

15 ^-NMR (400MHz, CDC1 3 ) 

5: 0.94 (t, J= 7.2Hz, 3H) , 0.97 (s, 3H) , 1.01 (s, 3H), 1.24-1.60 (m, 12H), 
2.38-2.44 (m, 2H), 2.59 (brs, 4H), 2.82-2.97 (m, 5H), 6.97 (d, J= 8. 8Hz, 1H) , 
7.24 (dd, J= 8. 8, 2. 4Hz, 1H), 7.33 (d, J= 2. 4Hz, 1H). 
[0318] 

20 (»!5 8) 

1- [4— (4 -y^/Ut^yi/^— 1 — JA') -3- (4, 4-i^^/t^>' : 7 
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O 



N 




mmm (57 b) ■vm&zfoiti- ia-^v^- 2- u, a-*?*?-^ 

^n^^-^/V) -7 — 4 — ^;Vt°^7 v 5 ^ (5 0mg, 0. 12 3mm 

o 1 k t°^]J v^ — 4 — b y JVW&M. ( 2 7 m g, 0. 185 mm o 1 
), tMJ^-^t-'/h^v'K (4 7mg, 0. 4 9 2 mm o 1 K W&Sts*?i?t? 
A (II) (3mg, 0. 012 3mmo 1 K b V — t —^^/UTfr^-fc^ ?7 
Y ^y/U^rntfU— h (llmg, 0. 036 9mmo 1 ) £5 XXf^r^ Uls (1 

m l ) (Dm&yn&n-m. i ootT'i titmrnw 

TMttRLTl- C4- ( 4-^/Vt°^^v ? >'- 1 -3- (4, 4-v 5 
tf-jvis? x2^3?-iy/u) Z7 x.=./Ul t 5 ^ U i^y- 4 - MJ 3 2 m g 
££fe@#£ LTffc 0 
^-NMR (400MHz, CDC1 3 ) 

5: 0.94 (t, J= 7.6Hz, 3H), 0.97 (s, 3H) , 1.01 (s, 3H) , 1.24-1.64 (m, 12H), 
1.95-2.13 (ra, 4H), 2.36-2.46 (m, 2H) , 2.59 (brs, 4H) , 2.72-2.79 (m, 1H) , 2.86 

(brs, 4H), 2.91-3.05 (m, 3H) , 3.31-3.41 (m, 2H), 6. 72 (dd, J= 8. 8, 2. 8Hz, 
1H), 6.84 (d, J= 2.8Hz, 1H) , 7.07 (d, J= 8. 8Hz, 1H) . 

M&@f£^ Ltifc. 
MS m/e (ESI) 437 (MH + ). 
[0319] 
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mmm 5 9 ) 

1- [4 -T-^f^^- 1 —4 tV— 2 - (4, 4-v ? ^W^n^jry/;l/) 7 



(5 7b) -t?®l5g£;ft,;fcl- [4-:/a^-2- (4, 4— S^^vl^ 
^n^^v^k) ^^^/^] -4-y , f;l't 0 -<7v ; > / (5 0mg, 0. 12 3mm 

0 l) s r^^ilit (1 7mg, 0. 185mmol), tMJ^At-^ 
h^K (4 7mg, 0. 492 mm o 1 ) s S^7^ *7 A ( 2 ) ( 3 m g , 0 
.012 3mmo 1 ) N MJ-t —^'f-jvi^^i^^^^r h 7 ^yl^naffV'— h ( 

1 lmg, 0. 0 3 6 9mmo 1) fei^Wy (lmL) «felrMl 

5feL7c 0 #b*L7c»jg£rNHv'!; X> V/V-fr =7 J*? u^r b^77^- i^^^jV 
/^^■y-Zs) «LT1- [4-Tif^v 5 V- 1 f/V-2- (4, 4-v^ 



'H-NMR (400MHz, CDC1 3 ) 

6: 0.94 (t, J= 7.6Hz, 3H), 0.96 (s, 3H) , 1.00 (s, 3H) , 1.25-1.66 (m, 12H) , 
2.32 (quintet, J= 7. 2Hz, 2H) , 2.37-2.42 (m, 2H) , 2.56 (brs, 4H), 2.84 (brs, 
4H), 2.90-3.00 (m, 1H) , 3.85 (t, J= 7. 2Hz, 4H) , 6.27 (dd, J= 8. 4, 2. 8Hz, 1H) , 
6.32 (d, J= 2.8Hz, 1H) , 7.06 (d, J= 8. 4Hz, 1H). 
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MS m/e (ESI) 384 (MH + ). 
[0 3 2 0] 

mmm e o ) 

1 — [4 - (4-zf^/v¥^<7 i?^ — 1 —JM —3- (4, 4 -v^ ^vl^>^ 



(5 7b) [4-^a^-2- (4, 4-v^^A^ 

^u^^-iy/U) 7^=-/U] -4-7^^7^^ (5 0mg, 0. 123mm 
oik ^^r-^^ ^ U W 5:^(18mg, 0. 18 5 mm o 1 ) N tMJ^^t 

— ^ h^v^K (3 Omg, 0. 3 0 8 mm o 1 K B£gfc^7i?!7-k (I I ) (3m 
g, 0. 0123mmolk - t -^A/*^*-!?^ b97/^n#V 

— h (11m g, 0. 036 9 mm o 1 ) *5 «t Tfi^is W ^ ( 1 m L) ©Ml: 

ioo °c-t* 3 Bt ras^ bfc 0 R^m^^M^xmrn^^x^m bfc D 

^^/v/^drf-i/) -elSjKUTl- [4- (4-7f^t 0 ^7^-l — f/vO 
_ 3 _ ( 4> 4 — *?}*?)V*/9 x=z^%-iy/u) z7^=-/v~] T^^is&^&tflWtok. 

^-NMR (400MHz, CDC1 3 ) 

6: 0.94 (t, J= 7.6Hz, 3H), 0.97 (s, 3H) , 1.01 (s, 3H) , 1.28-1.85 (m, 20H), 
2. 36-2. 44 (ra, 2H) , 2. 58 (brs, 4H) , 2. 77-3. 02 (ra, 5H) , 3. 35-3. 46 (m, 4H) , 6. 50 
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(dd, J= 8. 8, 3. 2Hz, 1H) , 6. 55 (d, J= 3. 2Hz, 1H) , 7. 06 (d, J= 8. 8Hz, 1H) . 

MS m/e (ESI) 426 (MH + ) . 
[0 3 2 1 ] 

(IIM6 1) 

— T4- (4 — jy£ g-^Fvi^^/H^^v^- 1 — fzk) -3- (4 




[0 3 2 2] 

(6 1a) 

v-^-4- [2- (4, 4 -v^^V^v--^ P^^vVlQ —4- (2, 6— v^^- 




H»J (3e). XmiMZnt^*- [4-yn^e-2- (4, 4-v^^/W/^ 
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Omg, 1. 5 5mmo 1 ) N V*- 2, 6 - v^^/WE"^* P 1/ ( 2 6 8 m g , 2 
. 3 3mmol)s tM)!?At-^f^K (37.2mg, 3. 8 8 mm o 1 ) 
s Sft^7^^ (II) (3 5mg, 0. 1 5 5mm o IK MJ-t-^fA- 
7jN^/^=ir>i^^ h^y'^^-n^l^— h ( 1 3 5 m g , 0. 4 6 5 mm o 1 ) -JfoX 
n^Uls (7mL) <DW&m*. Hfft»IS^Ts «10 0°C^2flW#t 

/t„ ^i&^«rMJ:"C£?&L*2«N ffl^lilt, #bti/t«^7K£r 

ffit2M»BW-M> ^^tftftUfc,, TOJIrliLT, «SR«:«BET»aib 

^) -ellStT, 6 4 8 m g ^fefe H B t tTffco 

l H-NMR (400MHz, CDC1 3 ) 

8: 0.97 (s, 3H), 1.02 (s, 3H), 1.25 (s, 3H), 1.27 (s, 3H) , 1.28-1.70 (ra, 
17H), 2.39 (dd, J=12.0, 10.4Hz, 2H) , 2.65-2.85 (m, 4H), 2.93-3.04 (m, 1H) , 
3.38 (d, J=10.4, 2H), 3.49 (brs, 4H) , 3.75-3.88 (m, 2H) , 6.70 (dd, J= 8. 8, 
2.8Hz, 1H), 6.82 (d, J= 2. 8Hz, 1H), 7.01 (d, J= 8. 8Hz, 1H). 
[0 3 2 3] 



^^_ 4 _ [3- (4, 4 -vM^/l-v^ u^^-^/U) - 4 -bt°^ v^ — 1 - 
/f;l/7j:^1 -2, 6 =1 v£2L£Zk^/i^ 9 ^ 



HJfeM (6 1a) T?Sa5t$Hfc>'^-4- [2- (4, 4 - n — 

^vv^) -4— .(2, 6 - ^^ f U y - 4 - ^^) 7^^^] tf^^i? 

^— 1 — JJJls/Sl/^ t— -f^/l^^^'T/U (6 4 8mg, 1. 3 3mmol) fc N 



(6 1b) 



20 
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mm^^ (5mL) -^pn^^y ( 1 m L) ©jgMl^^t, 
MT^^S-eitW 5 bfeo ^-^4 NlfcfczKSStg^P^M^ ( 5 m L N 2 0m 
mo 1) ^ITIT, ^^#TT1 7B#^jt#b7t 0 ^M^^ISfP^St^ b 

. flM-fbl^ 4 5 1 m g ^JtfeNjES £ LT#fc, 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 3H), 1.03 (s, 3H), 1.25 (s, 3H), 1.27 (s, 3H) , 1.40-1.70 (m, 
8H), 2.39 (dd, J= 11.6, 10. 4Hz, 2H) , 2.72-2.83 (m, 4H), 2.91-3.04 (m, 5H) , 
3.38 (d, J=10.4, 2H), 3.75-3.88 (m, 2H), 6.71 (dd, J= 8. 4, 2. 8Hz, 1H) , 6.82 
(d, J= 2.8Hz, 1H), 7.06 (d, J= 8. 4Hz, 1H) . 
NHW1H #*^o/c„ 
[0 3 2 4] 
(6 1c) 

4 - [4- (4 -is? x2y^7V^^7V\f^^^- 1 — fM -3- (4 

4— i^2i±zkli^ p^jj^) ^^^/^] —2, 6 -v^ gvvgvi^ y >; 



\ 




|S|jfeM (6 1b) -e^3t^tbfc>-^-4- [3- (4, 
df-i^/V') — 4-t°-<^v J >- 1 — f/V^^^/V] —2, 6 — S^^vwe/t'tf? y ^ 
(30mg, 0. 07 7 8 mm o 1 ) N *e * f/l/v'^ xi~f $ (2 3mg, O 
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. 1 5 6mmo 1). V *7 A ( 2 2 m g , 0. 15 6 mm o 1) fcj^v^ 

fWAT^K (ImL) (Dm&m*. «8 0°C^lB#r«#L7t o 

:/n^E-;>< ^A-v^ nrf^^s (2 3mg, O. 1 5 6 mm o 1 ) SrjiJB LT N IrI 

^7A^PTf^77^f- (g^gft^^/l//^^-^^) [4 
- (4-^n/Wf^tV7^y-l-^;^) —3- (4, 4— S^^vV 
v^n^^v^) —2, 6 -v^^vwe/i-tK V ^^fefttJtM^ i: IT 

10 #7c D 

X H-NMR (400MHz, CDC1 3 ) 

8 : 0.98 (s, 3H), 1.02 (s, 3H) , 1. 15-2. 15 (m, 20H), 2.39 (dd, J= 11.6, 10. 4Hz, 
2H), 2.43-3.03 (m, 12H) , 3.37 (d, J= 10. 4, 2H), 3.75-3.88 (m, 2H) , 6.70 (dd, 
J=8.8, 2.8Hz, 1H), 6.81 (d, J= 2. 8Hz, 1H), 7.07 (d, J= 8. 8Hz, 1H). 

MS m/e (ESI) 454 (MH + ) . 
20 [0 3 2 5] 

(MMM 6 2 ) 

4- [2— (4 - t - 7'^^^ P-^^r^) ^^^71^] \ 
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mmm ( 1 o a ) x-MM^ntc 1 -[ 2 — u - 1 -^/w^n^^v'^) ^ 

zc—As] i>> (9 2m g, 0. 3 O 6 mm o 1 ) „ hV^^-/^T^>(0. 

0 8 5mL, 0. 6 12mmol) fc^^PP^y (2mL) ©M?: 
5 »t^LTl#Lfc„ iOS^l^opfl^ (0. 0 3 2mL, 0 

. 3 3 7mmol) &M*-X^ [H^#T^ 2 B#F H 13f*£ b7c D SO&^W-iSfn^ 

^ Uir^—U^ t LTifeiW©l»^ft 1 O 0 m g £r#7c D 
^-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9H x 0. 6), 0.90 (s, 9H x 0.4), 1.10-2.00 (m, 12H)., 2.72-2.93 
(m, 4H), 2.97-3.08 (ra, lHxO. 4), 3.39-3.75 (m, 4H + lHxO. 6), 4.17 (q, J= 
15 7. 2Hz, 2H) , 7. 05-7. 25 (ra, 3H + 1H x 0. 4) , 7. 45 (dd, J= 8. 0, 1. 6Hz, 1H x 0. 6) . 

MS m/e (ESI) 373 (MH + ). 
[0 3 2 6] 
mMM 6 3 ) 

4 _ |- 4 _ [ 2 - (4- t — zf^/lsi/J? n^3ci//U) tf-^^i^^— l 

20 — ^/^] zfPl/— 2-3-1/ 
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mmm ( 1 o a ) -v$m £ i - [ 2 - (4- 1 - -ft-tv*/? * ^.^vao 7 

^-yv] lf^7>^y (3 Omg, 0. 099 8 mm o 1 ) P P*;VA (0 

. 5mD (Dm^^7Km-Vi^m\^xmw\^fc 0 ^©i^t^t;nf=;^b 

5 ^ (0. 017mL, 0. 2 0 0mmol) ^r^P^T. ^^ftTT2Bfii#L 

LT&fefa^OSfJgte-g^ 3 0 m g £r#fc 0 
^-NMR (400MHz 5 CDC1 3 ) 
10 5: 0.88 (s, 9H x 0. 6), 0.90 (s, 9H x 0. 4) , 1.10-1.99 (m, 9H), 2.20 (s, 3H), 

2.40-3.10 (m, 12H + 1H x 0.4), 3.34-3.43 (m, 1H x 0. 6) , 7.03-7.23 (m, 3H + 
1H x 0.4), 7.42 (d, J= 7.6Hz, 1H x 0.6). 
[0 3 2 7] 

(mmm e 4 ) 

15 4- [4- [2- (4 - t — Z^g2k^£ P^^ri^) Z^^/Jd t^^v^-l 




7K*fk*!>**7- h V V A (3mg, 0. O 6 7 5mmol) SSXTFy*- $ J —JV 
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(o. 5mD com&mzs mmm6s) -vsmzfrit*- [4- [2- u- 

t — ~ff-;v%/^ n^^is/iS) 7=c^;u] \£^=7i?l/— l—A jv] 2— 3r 

^ (2 5mg, 0. 067 5 mm o 1 ) (D ^ $ J— A/ (0. 5mL) S-^Hfe 5rJ[] 
its ^M-e4B#f B m#bfc D 

o ^*^JSr«*b-r N «^Mraftfib7c 0 tbntas^NH^p 

10 Iift^2 3mg^#fc 0 :©-fk^i^Sixf-;l/(l^?LT, 4 Ni^Tkif 

#5 2 2 m g £r#fc 0 
MS m/e (ESI) 373 (MH + ). 
15 [0 3 2 8 ] 

(mmm 6 5 ) 

3- [4- [2- (4 - t -y^sVls? n^^-jy/u) 7 ^=-;V\ fcX^v^— 1 
— AAA 7 t p^yj^f;uj^f^ 




20 I^WI ( 1 0 a ) "CMit^fc 1 - [ 2 - (4 - t --ff-tv*/? n^^yjV) -y 

a^=. AA \f^y V> ( 5 3 0 m g, 1. 7 6mmo 1) feitfrf^t Kn77^ 
(2mL) ©M-gifes U /V-gt^ (0. 24mL, 2. 6 5 mm o 1 ) 



348 



WO 2005/063705 



PCT/JP2004/019795 



ibt, t d^^v//HK©v ! 7^7 m&rtfok btife 

^b s b«M^^ 6 4 3 m g <H#fc 0 
^-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9HxO. 6), 0.90 (s, 9H x 0. 4) , 1.08-1.99 (m, 9H) , 2.25-3.05 (m, 
12H+lHx0.4), 3.35-3.42 (m, lHxO. 6), 3.70 (s, 3H), 7.03-7.23 (m, 3H + 
1H x 0.4), 7.42 (d, J= 7.6Hz, 1H x 0.6). 
MS m/e (ESI) 387 (MH + ). 
[0 3 2 9] 

mmm 6 6 ) 

3- [4- [2- (4 - t — p^-^rix/l^) 7 ^=-;V^ tf^v^- 1 




(§H»J6 5) -^m^^tLtl3- [4- [2- (4- t -y^VV-^n^df 

*^//i/) fcf^v^-l — f/^] /nt^yS^f/^r/i' (6 0 0 

mg, 1. 5 5mmol) N 2 NzKM^ h V V J^ikMW. ( 5 m L , 1 0 mm o 1 
k ^^/— (2m Lh 7f7tKP77V (2mL) *3j;t)«7K (lmL) CO 

m-erVo&, uat-i2ffl4o^#Lfc, K»fet5NiieBiT, ^ 

rt^ P H6-7tIlLfc D rtL£ME«BL7c D £ tU^ # J -jV&MtlX^ 
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1 H-NMR (400MHz, CDC1 3 ) 

5: 0.89 (s, 9Hx0.6), 0.90 (s, 9H x 0. 4), 1.06-1.99 (m, 9H) , 2.50-3.30 (m, 
5 12H+lHx0.4), 3.32-3.39 (m, lHxO. 6), 7. 07-7. 24 (ra, 3H+lHx0.4), 7.44 

(dd, J=8.0, 2. 0Hz 5 lHxO. 6). 1 H(i#^#^^ot 0 

MS m/e (ESI) 373 (MH + ). 
[0 3 3 0] 

mmm 6 i ) 

10 3— [4— f2— (4 — t — ^W££ P^^^/I/Q 7x^] tf-^v^— 1 




H 



(»J6 6) T^Bt^fc 3 - [4- [2- (4-t-^/Vv'^n-s^v' 
yk) -7x.~;V\ hVy^y-i-^;!,] t't^l (5 0mg, 0. 13 4m 

m o 1 h 1 - j^V- 3 - ( 3 -v^^^T 5 / -7°n \?M %/Ut$Z?4 5 KittBfe 
|(77mg, O. 4 0 3mmolk 1 - t Kp ^r^y / f P 7/^ 1 zkft 
#>(6 2mg, O. 4 0 3mmol) > iW^IiHil(5 5mg ) 0. 6 7 
1 mm o 1 K x.f'/l'T 5^(0. 09mL, O. 671 mm o 1 ) *5 

^^*/w$k (lmD <Dm&m*:, mm.x*2 4^mm,wvtc 0 Rj&m& 
'm^mu^mjhmi- v v ^> j^Tkmrn^tm^xmrn^^^xmia u.fc 0 ^b/c^r 

teb-C, teSr^|E^Ufc 0 #-bn7taS^NH->-y ^^V^^A^c^f 
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^©^T^rVt^WHT 3- [4- [2- (4 - t -7^v-^ n 

^^^) 7s-/W] \f^=7-J>iy-\ i IV\ -N-xf;P7°nt a ty7^ K5 

3m g %m&MWtob b-C#fc 0 
5 ^-NMR (400MHz, CDC1 3 ) 

5: 0.89 (s, 9H x 0.6), 0.90 (s, 9H x 0. 4), 1.08-1.99 (m, 12H) , 2.35-3.04 
(m, 12H + 1H x 0. 4), 3.24-3.42 (tn, 2H + 1H x 0.6), 7.07-7.25 (ra, 3H + 1H x 
0.4), 7.44 (dd, J= 7. 6, 1. 6Hz, 1H x 0. 6) . 
NH© 1 Hfi#^'t^^ofc D 

m&m ttt, &fii£*©«J&fb'£4& 4 9 m g &r#fc 0 
MS m/e (ESI) 400 (Mlf) . 
[0 3 3 1 ] 
15 (»J6 8) 

1- [2- (4, P^^r^) -4-7^7^-2- 




(3c) -Ctftjg $ tbfc 1- [2- (4, 4-v^ f^^^ n^d^/V-) 
20 7x^;>] fc°^^^?;y (3 0mg, 0. 1 1 mm o 1 k 77^- 

fc K (2 lmg, 0. 2 2mmo 1 ) jo.tt^T" h 7 fc Ko77^ (2mL) 
£"4&t£ % MJ h=¥v^7K^ti{5 7*^ MJ 17 A (1 1 9mg, 0. 5 5 9mm 
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v &&7i<$&m&MjLT^ g^^/i^ttmufco ^m.^t^mm^ j t9^ h^m 

?rNHv'!)*W7^^n^b^77^^ (ItS^7^/^7°7 7) T*»8L 
X s 1- [2- (4, 4 — *3-;v-y? 7^—/^] -4-77 7— 

M^-^dr-r^^^l^Sfe L-C#/c|H#:^|ti^bT. IIM^I^ 3 8 m g Sr&gfe 
I£b b b^ LT#7c 0 
MS ra/e (ESI) 353 (MH + ) . 
[0 3 3 2] 
(»M 6 9 ) 

1— [2- (4, 4-v i ^f;Vv-^P^v'^) 7j^/V] -4-77^-3- 

-ya^^v^^ -^7- 



,^tM (3c) £ tL7c 1- [2- (4, 4-v>7< fvW* n^^r^) 

7 3^/1^] ^7^^ (3 0mg, 0. 1 lmmo 1), 7 7 7-3-^/W^f 
t K ( 2 1 m g , 0. 22 mm o 1 ) jo «£ t^T" h7tKn777 (2mL) (DiH 
^-^^ N MJ Tir b=3r>-7K^biS5*-7- MJ <7-^ ( 1 1 9 m g , 0. 5 5 9mm 

y 7^tk^^*px.x. mm^-^^xmmistLo ^rnvr^mm^v^ v\-m 
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XI — [2- (4, 4 — iSfT-zUi/f n^dp-^U) 7^-/1/] - A-~J=7 is — 3 
f/V 7 <^-yl/t 0 ^^v J ^^#fc 0 :©ft^^^^.PP^y(^|Lt, 4N 

LtUfc. 
MS ra/e (ESI) 353 (MH + ) . 
[0 3 3 3] 

(mmm 7 0 ) 

1- [4— pt^-/^— 2— (3, 3, 5, 5 — g h^7<^/^V^ P^jfJXAQ 



[0 3 3 4] 

(7 0 a) 

4- [4— pt^y^— 2— (3, 3, 5, 5-fh7^W^P^W) 
^/ij 1 z^Zk^l^M t ^^^A^ZiZ^k 



MM (9 9 a) -CW3£$tLfc4- [4— (3, 3, 5, 5 -=r 
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a^7,*r;V (2 0 0mg, 0. 41 7mmo 1 K & (4 0 8mg, 1. 

2 5 mm o 1 k T f7^^ ( h V ~7 =^=-;Vi^^y ^ >0 ^7^!^^ (0) (50 
mg, 0. 04 1 7mmo 1), fclO^f/^MT^ K (4mL) ©g^ 

5 mm^mn.T, m^mwL.tc 0 ^(Dm^-m^vv t^/v-mu^*,^ (o. 

0 6mL, 0. 4 1 7mmo 1) ^P^ s «1 0 0 °CT 9 R#BH8£Mi bfc D ^(D^ 
T#7C 0 

^-NMR (400MHz, CDC1 3 ) 

6: 0.93 (s, 6H), 1.11 (s, 6H), 1.13-1.44 (m, 6H) , 1.48 (s, 9H) , 2.30 (s, 
3H), 2.79 (brs, 4H), 3.57 (tt, J= 12.4, 2. 8Hz, 1H), 6.94-6.97 (m, 2H) , 7.03 
15 (brs, 1H). 

9 ^#§^CD 4 H Jfe 7>o fCo 
[0 3 3 5] 
(7 0 b) 

1- [4—7*^-/^-2- (3, 3, 5, 5 — T b 7 7* fvl^g p^^jx/V) 17^ 
2 0 tf^7v^ 




Jfc#iJ (7 0 a) -CS45t$^4— [4-^^-7^-2- (3, 3, 5, 5 -T 
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b7^f^^ v^^is/io) 7x=/u] yf^^V^— 1 — 77/i^>-@£ t — -fzf-jv 
xXf/Ml2 4mg ( 0. 2 9 9mmolK bJJ.7^tnii (l m L, 12 
. 9mmol) fcit/^nn^^y (2mL) O^S^^r, S?fiT21$ll3 0 

^i^n^h^TM- (^rc^/p/^^f-^) T«LTW^t)8 5m 
gSr^-fe^i: LT#fc 0 
^-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.12 (s, 6H), 1.13-1. 48 (m, 6H), 2.30 (s, 3H), 2.82 (t, J= 
10 4. 8Hz, 4H), 3.02 (t, J= 4. 8Hz, 4H) , 3.59 (tt, J= 12. 4, 2.8Hz, 1H), 6.97 (ddd, 

J= 8. 4, 2. 0, 0. 8Hz, 1H) , 6. 99-7. 05 (ra, 2H) . 
NHO 1 Hte#Sl?£&^o7t D 
[0 3 3 6] 
(7 0 c) 

15 1- [4—^^/1^—2- (3, 3, 5, 5-7f7^f/^P^7^) !7 ^ 




mmm (70b) -^m^ntz. 1 - [4-^/1— 2 - (3, 3, 5, 5 -t 

h7^f/^P^^) 77^^/1^] fc^^v 5 ^ (5 5mg, 0. 17 5mm 
20 ol), 7'nt°ty7^7tF (2 0mg, 0. 3 5 0 mm o 1 ) j3 «fc ZFT h 9 t 

Ko777 (2mL) WMl^^w h U b ^ ^tR^S 5 St^ hV t? ^ (7 

5mg, 0. 3 5 0mmol) ^r^P^X, tUT' 1 HQ 1 5 ftMW ^7c 0 ^JS?K 
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m^m^mm-rhv ^^xttmi^r^ mm\^^.^x, mm^ummmL-r^ 

# b^fcBiS^NH V D * 7 A ^ n v h^^^-f— (Wi*^^/^-^ 

I/) XMUl^Xl- [4-^^/1^-2- (3, 3, 5, 5 -^h^^/l^v^ n 
5 ^^vvt/) 7i=/H -4-7°nlf;l/^7^5 6mg LT#fc 

o 

^-NMR (400MHz, CDC1 3 ) 

5: 0.91-0.95 (m, 9H) , 1.12 (s, 6H), 1.13-1.60 (m, 8H) , 2.29 (s, 3H), 
2.34-2.38 (m, 2H), 2.59 (brs, 4H), 2.88-2.2.90 (m, 4H), 3.56 (tt, J= 12.4, 
10 2.8Hz, 1H), 6.93-6.95 (m, 1H), 7.01-7.03 (m, 2H) . 

15 

MS m/e (ESI) 357 (MH + ). 
[0 3 3 7] 

mmm 7 1 ) 

1- r3-^^/^~2- (3, 3, 5, 5 -T h Z * ^f-^^V p^^-jj-- 1 -j: 




[0 3 3 8] 
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(7 1 a) 

1 _y^_3--|.p-2- (3, 3, 5, 5-rb7^f^P^f- 
1 — a^^/U) ^V~tf > 



MMffl (4b) X'Wm&fofcl, 4, 5, 5-Tf7^^-2- (3, 3, 
5, 5—7=- h7^W^n^ dMf— 1 -ai [1, 3, 2 ] v^-=3f1« n 7 

^(3. 9 6g, 15mmol) % 2 — ^— 3 - = h a f> /Vol 1/ ( 2 . 48 g 
, 1 1. 5mmo 1), Tb^^r^ (MJ7x-;i'*^7-f y) ^7^17 A (0) 
(1. 3 3g, 1. 15mmolk P ^&H# U !7 A (3. 6 6g, 17. 3m 
mo 1 K 1 , 2 -v^ b^v^^V (3 0 m L) *5«fU<zk (1 OmL) 
Sr N tifl^T, «8 0°C-C1 0I$W2 0^t#b7t o Rjc&»^*b^B^Bfe^ 

ftU7c 0 ^Lfctm^l tafP^feKt?im«fe?fc^^N ^7K«^^v"7A 
T^MUfCo ft*feWSr**bT N «^Srite*SigUfc„ #btifc»NH^U 
*W7^P"7b^77>f- =3r-^>-) TUlbt, «jB^«J3. 14 

1 H-NMR (400MHz, CDC1 3 ) 

6: 1.01 (s, 3H), 1.06 (s, 3H), 1.07 (s, 3H), 1.10 (s, 3H), 1.37-1.46 (ra, 
2H), 1.90 (d, J= 17.2Hz, 1H) , 2.14 (dd, J= 17.2, 2.0Hz, 1H), 2.33 (s, 3H), 
5.23 (t, J= 2.0Hz, 1H), 7.24 (dd, J= 8. 0, 7. 6Hz, 1H) , 7.36 (d, J= 7. 6Hz, 1H), 
7. 5-3 (d, J= 8. 0Hz, 1H) . 
[0 3 3 9] 



3—^^/1^-2- (3, 3, 5, 5--T- F7^f/>^ p^^f— 1 — 3^ /P) 




(7 1b) 
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mmm (71 a) -e^^nrci -^a-- 3-^ ha - 2- (3, 3, 5, 

5 — -F- j> 7 ^. zf-jV-yf? n^-^f- — 1 — ^=^/v) ^ly-Miy (1 g, 3. 6 6 mm o 
5 \)s t£i> (6 3 1 mg, 11. Ommo 1 ) s WfcT l/*r~ ^ J* (7 8 3mg, 1 

4. 6mmo 1). J — ^ (1 5mLk tK (6mL), i^^f^MT^ K 
(lmL) (D^^^r, M»|1I^T\ « 9 0 °CX* 3 B#Pfl 3 O ftffifr bfc 0 ^ 

o ^A-cftjftu^to ft;WJ^*bT, **«r«BE»i»u/to nbtiftrnm* 

s fRJBft^lfc 6 6 3 m g ^^H^tttt^ t UT#fc 0 
1 H-NMR (400MHz, CDC1 3 ) 

6: 1.074 (s, 3H), 1.076 (s, 3H), 1.098 (s, 3H), 1.101 (s, 3H), 1.45 (s, 2H) , 
.5 1.85 (dd, J=17.2, 1.2Hz, 1H), 1.95 (dd, J= 17. 2, 1. 2Hz, 1H) , 2.18 (s, 3H) , 

3.65 (brs, 2H), 5.38 (brs, 1H) , 6.55 (d, J= 7. 6Hz, 1H), 6.61 (d, J= 7. 2Hz, 
1H), 6.94 (dd, J= 7.6, 7.2Hz, 1H). 
[0 3 4 0] 
(7 1 c) 

>0 1- f3-^^/l^-2- (3, 3, 5, 5-7f7^f^>^P^f-l- x 
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H 



&jfoM (.7 lb) -T*mk£tl1t3-*'7-sl'-2- (3, 3, 5, 5-Th?* 

7x^7^ (6 6 3mg, 2. 7 2 mm o 
1) *5<fctfl, (3mL) tf^ 

5 xf^) T^ytSI (6 3 2mg, 3. 5 4mmo 1) BOits llfi^ 

T, ^j&2 0 0tt?5^5 0^j|jtLfca ^OSoi 1 ^ HJ^^rt^^^^^ 

*H-NMR (400MHz, CDC1 3 ) 

5: 1.05 (s, 6H), 1.11 (s, 6H) , 1.43 (s, 2H), 1.65 (d, J= 16. 8Hz, 1H) , 2.23 
15 (s, 3H), 2.38 (d, J= 16.8Hz, 1H), 2.59-2.70 (m, 2H) , 2.84-2.93 (ra, 2H) , 

2.95-3.03 (ra, 2H) , 3.08-3.16 (m, 2H), 5.17 (s, 1H), 6.94 (d, J= 7. 2Hz, 1H) , 

6.96 (d, J= 8.0Hz, 1H), 7.11 (dd, J= 8. 0, . 7. 2Hz, 1H) . 

NHOIH # tH fc 0 

[0 3 4 1] 
20 (7-1 d) 

1— [3—^^-/^—2- (3, 3, 5, 5 - T h 7 ^ t/^^ p/s^f - i -x 
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» (7 1c) tlt^llfcl - [3-^f;l-2- (3, 3, 5, 5 -T 
f7^f;V^^o^t-l-^^) y /Kl tf^^v^ (1 1 5mg, 0 
. 3 6 8 mm o 1 k t'tyT/l'Tt K (0 . 079mL, 1. 1 mm o 1 ) 

*5it;Tb7t Kp77^ (2mL) MJ Tir b #*>7fc3fc'fbl3: ? * 

-7-MJ17A (246mg, 1. 1 mm o 1 ) M^T. ^ffi.^ 1 Bf FW 3 0 frWLW 

;^7Ai7 n-^ h^^^>f- mm^^/^^-V-^) LT 1 - [3-p< 

(3, 3, 5, 5 — t 1 h7^f-/W n^-dri?-- 1 -m^/P) 
zv] — 4 -:t°p tfA-t?^ v 5 ^ 1 2 4 m g ^rlii-fe^HB £ bT#fc c 
^-NMR (400MHz, CDC1 3 ) 

5: 0.92 (t, J= 7.6Hz, 3H), 1.05 (s, 6H), 1.10 (s, 3H) , 1.11 (s, 3H) , 1.43 
(s, 2H), 1.48-1.57 (m, 2H) , 1.64 (d, J= 17. 2Hz, 1H), 2. 23 (s, 3H) , 2.31-2.35 
(m, 2H), 2.38 (d, J= 17. 2Hz, 1H) , 2.42-2.66 (m, 4H) , 2.67-2. 78 (m, 2H) , 
3.18-3.28 (m, 2H), 5.18 (s, 1H), 6.94 (d, J= 7. 2Hz, 1H), 6.99 (d, J= 7. 6Hz, 
1H), 7. 11 (dd, J= 7.6, 7.2Hz, 1H). 

&mi 3 4m g %m&mi$t lt#/c 0 
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10 



15 



MS m/e (ESI) 355 (MH + ) . 
[0 3 4 2] 

mmm 7 2 ) 

1- [5-^ f^ri/-4-^P^y-l-^^-2- (3, 3, 5, 5 —f fc 



HCI 




[0 3 4 3] 

(7 2 a) 
4- T5-^ 



fcf^P 1 2 - (3, 3, 5, 5 h 




H»>J (4 3 c) £|^<D^j£&fc«fcoTg«t&*L;fc4- [4 -7P^- 5 - 
^1^-^—2— (3, 3, 5, 5 -r f 7 ^ f /t'V'^ n^^ Wl') :7ai=/K] fcf 
^7'7y- 1 - t - 7f/H^7^ ( 5 0 9 m g, ImmolK fcf^< 

U v>>- (1 2 8mg, 1 . 5mmo 1 ) N tb!)7^t — ^ K ( 2 4 0 m g 

, 2 . 5 mm o 1 ) N fflgt^rWJ* (I I) (22 mg, 0. 1 mm o 1 ) „ hV 
- t — -?=f-)V-fo?.ifrzz.t? -Wr Y 7 h (8 7mg, 0. 3 mm o 1 
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) feJ;7J?dri/W^ (3mL) ©l^ft^, ^S^HI^Ts «10OtT*2 0B| 

y^A-e^bfc D f£jft£iJM5feLT, «^«BEilfiL7~: 0 #bft7cg|?t£r^ 

-hm 8 8 m g ^fe^dl i: LT#fc D 
J H-NMR (400MHz, CDC1 3 ) 

5 : 0.92 (s, 6H), 1.10 (s, 6H) , 1.14-1.65 (m, 17H), 1.74 (brs, 4H) , 2.80 (brs, 
4H), 2.95 (brs, 4H), 3.54 (t, J= 12. 4Hz, 1H), 3.81 (s, 3H) , 6.59 (s, 1H) , 
6.77 (s, 1H). 

[0 3 44] 



1- [5-7< h^v--4-h°^y v>^- 1 (3, 3, 5, 5 -f Y 



mmm (72 a) ^M3t^tLfc4- [5-^ h^7-4-tvijv?y-i — r 

(3, 3, 5, 5-fb7^f^P^^) ^rcrr/l^] fcfv<^£? 
V- 1 t —^r=f-;V^^=rjV (8 8 m g, 0. 1 7 mm o 1). h V 7 

/l^pg^gl (0. 2 5mL N 3. 2 mm o 1 ) *3 =fc TJ« n a ^ 9 >- ( 0 . 5 m 



(7 2 b) 
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v^^xtm^tc 0 mM^m^\^x, mm^^Mm\^t' 0 n^t^t-m^-N 

mmik&W) 5 6 m g £r^&m#:£: LT#7c 0 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.12 (s, 6H), 1.14-1.65 (m, 8H) , 1.71-1.77 (m, 4H) , 
2.81-2.83 (m, 4H) , 2.95 (t, J= 5. 2Hz, 4H), 2.99-3.02 (ra, 4H) , 3. 56 (tt, J= 
12.4, 2.8Hz, 1H), 3.83 (s, 3H), 6.66 (s, 1H), 6.77 (s, 1H). 

[0 3 4 5] 

(7 2 c) 

1 - [5-^ h^-y- 4-H°^<V 1 (3, 3, 5, 5 h 



mnm (72b) -e$Kt$*i/fci- cs-^ h^^^-t^y v>>-- 1 — >r 

/k— 2— (3, 3, 5, 5-Th7/f^^P^V'^) fcV<^£? 

^ (5mg, 0. 012 1 mm o 1 K /P^yT^ft K ( 1 . 4 m g , O. 
0 24 2mmol)*3it]tf^7kKP77>'(0. 3mL) ©MH, MJ 
T*te b^Vzk3f*fbe5 3fr?- MJ !7A (5mg, 0. 0 2 4 2mmol) ^r^JP^T 
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— (3, 3, 5, 5 — f tf-Asis? u^^r-y/U) ~7 a^^/U~\ — A—~^xi\f;V 
fc°^7^^%#fc 0 r (Dfc&t&l&i?? n p 7^ ^ IT, 4 Ntt**it 

^-NMR (400MHz, CDC1 3 ) 

5: 0.94 (s, 6H), 1.055 (t, J= 7. 6Hz, 3H) , 1.06 (s, 6H), 1.18-2.08 (m, 12H) , 
10 2.66-2.80 (m, 2H), 2.87-3.08 (m, 4H) , 3.21-3.31 (m, 2H) , 3.44-3.91 (m, 9H) , 

3.94 (s, 3H), 6.80 (s, 1H) , 8.56 (s, 1H). 
MS m/e (ESI) 456 (MH + ). 
[0 3 4 6] 
iMW\ 7 3 ) 

15 1— ( 2 — 7/VtPxf;W) —4— [2- (3, 3, 5, 5-f h7^f/^^ 

P^^rvvU) ^3,^/1^] g^jzv^ jftgfefel: 




HMM (8 b) T^&gfLtcl- [2- (3, 3, 5, 5-7^7 *°3-)Vx/? 
Ti^3ri//U) ~7 ^z=-)V] fcf-^v 5 ^ (30mg, 0. 1 mm o 1 ) % 1 — ^G^e — 
20 2 -7;I/tD^^ y (16. 2 m g , 0. 125 mm o 1 h 3 *7\\?f~ h9 7-A ( 

1. 5mg, 0.. 0 lmmo 1), (20. 8mg, 0. 1 5 mm o 

1 ) £3J; tJ« 7< *f- jV-fc /V J* T 5 K ( 1 m L) N 8 0 °C T? 2 R#Hg#E 
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?ii^NH^!)^W7A^o-7f^77^- mm^^x^zf^ >o -est 

ittl - -4- [2- (3, 3, 5, 

X H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.13 (s, 6H) , 1.15 (d, J= 13.6Hz, 1H) , 1.23 (dd, J= 12.4, 
12.4Hz, 2H), 1.33 (dt, J= 13.6, 2.0Hz, 1H), 1.40-1.48 (m, 2H), 2.71 (brs, 
4H), 2.77 (dt, J- 28. 4, 4. 8Hz, 2H), 2.95 (t, J= 4. 8Hz, 4H), 3.57 (tt, J= 12. 4, 
2.8Hz, 1H), 4.57 (dt, J= 47. 6, 4.8Hz, 2H) , 7.05-7.18 (m, 3H) , 7.23 (dd, J= 
7.6, 1.6Hz, 1H). 

;v ^—^r;v — ^y°?^mm&^^xm^mfc&mMkL'X, 11^27. 5 

MS m/e (ESI) 347 (MH + ). 
[0 3 4 71 

mmm 1 4 ) 

1- (2, -4- [2- (3, 3, 5, 




F 
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mmm (8b) -em&ztnti- C2- (3, 3, 5, 5-7^7^/^ 

U^3ri/;V) ~7 a^/U] b'^y v 5 ^ (3 0 m g , 0.. 1 mm oik 2 — zfv^r — 
1, i — ^yjv^n^-^^y (18. lmg, 0. 12 5 mm o lk 3 Wtfr V V 
t>K (1. 5 m g , 0. 01 mm o 1 ) „ WcM?> V V & (20. 8mg, 0. 15 
mmol) HsXXf^^f-^^^T^ K (lmL) <D?Bl§H«« 8 0 °C^? 2 B# 
FWtfc. RJS^^t-2-^n^-l, l-i?7/WtPx^y (1 

8. lmg, 0. 12 5mmol) »LT, «8 0 Wbt6P||l3 0 

TV^ttttl bfc„ ^® tfctil tlSS^f^ IrBfe^^tt T^lSrf * Lfc #£> 
n7c^S^ N Hv'U* ^J^^u-^r h^^^-r— (i^^^^^/^-7 0 ^ ^) 

tiiLTl- (2, 2 — v^/l^na^/I/) -4- [2- (3, 3, 5, 5- 

l H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.12 (s, 6H) , 1.17 (d, J= 14. 0Hz, 1H) , 1.23 (dd, J= 12.8, 
12.8Hz, 2H), 1.33 (dt, J= 13.6, 2.0Hz, 1H), 1.38-1.46 (m, 2H), 2.75 (brs, 
4H), 2.81 (td, J=14.8, 4. 4Hz, 2H) , 2.93 (t, J= 4. 8Hz, 4H), 3.55 (tt, J= 12. 8, 
2.8Hz, 1H), 5.93 (tt, J= 56. 0, 4. 4Hz, 1H), 7. 05-7. 18. (m, 3H), 7.23 (dd, J= 
7.6, 1. 6Hz, 1H). 

UT#fc@fr*fti tt, M-fb^ 15. 3 

m g 4r^fe@#: £ LT#7c 0 
MS ra/e (ESI) 365 (MH + ) • 
[0 3 4 8] 
(HJfe^lJ 7 5 ) 
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1- (3 -y/u^-n^a \f;v) -4- f2- (3. 3, 5, 5-rf7^W 



mmn (8b) ftfc 1 - c 2 - (3, 3, 5, s-^b^^ ^a-v^ 

u^^-Zy/U) 7x^/1/] fc^^v^ (3 0mg, 0. 1 mm o 1 ) N 1— ^n-=e — 
3 -7/l/^-n^n/N°>- (18. Om g , 0. 12 5 mm o 1 ) N 3 ftterf- V V <7^ 
(1. 5m g, O. 0 1mmol),Ri*!)!)A (20. 8mg, 0. 15 mm 
o 1) jSiV^f/^AT^K (lmL) (DM£t%!>*:, 0 o Ct? 2 RSTO 

It^LTl- (3-7/Vtn^ntVl') -4- [2- (3, 3, 5, 5-^f^ 
^f;^7^ n^^v-A) v'^^tfCo 
l H-NMR (400MHz, CDC1 3 ) 

5 : 0.93 (s, 6H), 1.12 (s, 6H) , 1.15 (d, J= 14. 0Hz, 1H), 1.23 (dd, J= 12.8, 
12.8Hz, 2H), 1.33 (dt, J= 13. 6, 2.0Hz, 1H) , 1.38-1.47 (ra, 2H), 1.86-2.01 (m, 
2H), 2.53-2.57 (m, 2H) , 2.61 (brs, 4H) , 2.92 (t, J= 4. 8Hz, 4H) , 3.57 (tt, 
J=12.8, 2.8Hz, 1H), 4.56 (dt, J= 47. 2, 6.0Hz, 2H), 7.04-7.18 (m, 3H) , 7.25 

(dd,- J= 7. 2, 2. 0Hz, 1H) . 
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m g £r£i^lS#: i: LT#7t„ 
MS ra/e (ESI) 361 (MH + ). 
[0 3 4 9] 
7 6 ) 

1- (4 —•7;v3ru-7*f-;l') —4- [2- (3, 3, 5, 5 h 2 £ ^^isf 



ili (8 b) T?»i3i*^l- C2- (3, 3, 5, 5-rh7^f;^ 
n^dp-S^y^) tr^^v 5 ^ (3 0mg, 0. lmmo 1), 1-^n^-- 

4 — ^ (19. 8mg, 0. 12 5 mm o 1 ) N 3 ftfcf - V V V ^ ( 

1. 5mg, O. Olmmo 1), M^/^A (20. 8 m g, 0. 1 5 mm o 
1) *5i^f/^A75 K (lmL) M80°C1?2B|FI1 

»NHv-y*^7^^ovF^77^- (^^^-/^/^^^ v) -e» 

iLTl- (4 — -4 - [2- (3, 3, 5, 

^-NMR (400MHz, CDC1 3 ) 

8: 0.93 (s, 6H), 1.12 (s, 6H) , 1.15 (d, J= 14.0Hz, 1H) , 1.23 (dd, J= 12.4, 
12.4Hz, 2H), 1.32 (dt, J= 13.6, 2.0Hz, 1H) , 1.39-1.48 (m, 2H), 1.60-1.84 (ra, 
4H), 2.43-2.46 (ra, 2H), 2.61 (brs, 4H), 2.92 (t, J= 4. 8Hz, 4H) , 3.57 (tt, 
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J= 12.8, 2.8Hz, 1H), 4.49 (dt, J= 47. 2, 6.0Hz, 2H) , 7.04-7.18 (m, 3H), 7.22 
(dd, J= 7. 6, 1. 6Hz, 1H) . 

/ux-f 1 ;!'-^^ yjS»^»4 Ltftfc@#Srftft UT> 11(^2 7. 3 

MS m/e (ESI) 375 (MH + ). 
[0 3 5 0] 
10 WJ7 7) 

1-7D/1/-4- [2— (3, 3, 5, 5-7h7^f^P^^) 



H«J (8b) Xm&Ztbfcl- [2- (3, 3, 5, 5-7f7^f/^ 
n^^vV^) :7^— /P] fc^^v 5 ^ (3 0mg, 0. 1 mm o 1 ) „ TJJ/^D^ 
K (14. 8mg, 0. 12 mm o 1 ) „ fitiS&X (20. 8mg, 0. 15 

mmo 1) fci^fMMJ? K (lmL) ©SS-^HfeSN «8 0 o C"e4 

wtx.T'A'- wuvt? ^xmn\ ufc 0 &m vti^mm ^xmw- u^f^ sst 

b^77xf- (g^gt^^/l'/^^ ^) T«tT> 1-7U/V-4- [2- ( 
3, 3, 5 , 5-rK7/ : f/^n^v'^) ^£r#fc 0 
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^-NMR (400MHz, CDC1 3 ) 

5 : 0.93 (s, 6H), 1.13 (s, 6H), 1.15-1.28 (m, 3H)., 1.33 (dt, J= 13. 6, 2.0Hz, 
1H), 1.38-1.48 (m, 2H), 2.60 (brs, 4H), 2.93 (t, J= 4. 8Hz, 4H) , 3.07 (ddd, 
J= 6. 8, 1.2, 1. 2Hz, 2H), 3.57 (tt, J= 12. 4, 2. 8Hz, 1H), 5.16-5.19 (m, 1H), 
5.21-5.26 (m, 1H) , 5.20 (ddt, J= 17. 2, 10.0, 6. 8Hz, 1H), 7.04-7.18 (m, 3H) , 
7. 20-7. 25 (m, 1H) . 

MS m/e (ESI) 341 (MH + ) . 
[0 3 5 1 ] 

7 8 ) 

1—^X3^—2—^^/^—4— [2- (3, 3, 5, 5 — jr b ^ ^~JW^ 



^JfeM (8b) -CJgBtSfrLfcl- C2- (3, 3, 5, 5, -^b?^^^ 
^ pt^^v'/t') fc^^v 5 ^ (3 0mg, 0. 1 mm o lk ^a/^^ 

/l^n 5 K (14. 3mg, 0. 1 2 mm o 1 ) s V J* (2 0. 8m g, 

0. 1 5mmo 1) & tf'A'frA'&T % K ( 1 m L) *bi& 8 

0 «Ctf 4 0#r^ 2 0 bfc D RjSJil^lfe^l&ftl^BfoK*^ b y ^ A 7 Kt«?rAn 
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A^nvf^77^ (^m^^/^^^^) fffi|ltl-7 t n^-2-^ 
[2-' (3, 3, 5, 5-fb7^^^' 3 ^^) :7^^/^] 



^-NMR (400MHz, CDC1 3 ) 

6: 0.93 (s, 6H), 1.13 (s, 6H) , 1.14-1.36 (m, 4H), 1.40-1.48 (m, 2H), 2.27 
(t, J=2.4Hz, 1H), 2.75 (brs, 4H), 2.96 (t, J= 4. 8Hz, 4H), 3.37 (d, J= 2. 4Hz, 
2H), 3. 56 (tt, J=12. 4, 2. 8Hz, 1H), 7.05-7.18 (m, 3H), 7.23 (dd, J= 8. 0, 1. 6Hz, 



is g &m&mfct Lt#fc, 

MS ra/e (ESI) 339 (MH + ). 
[-0 3 5 2] 
(H»!l 7 9)' 

1 —Zf#— 2 — >f 4 - [2- (3, 3, 5, S-f^^f/^P^ 

20 V/U) 7a^] fc^^v^ a^fc 



10 



1H). 




MM (8b) «^tlfcl- [2- (3, 3, 5, 5, -rf7^W 
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^u^^-^/U) ~7^—)V~\ (3 0mg, 0. lmmol) s 1 —y^U^E 

(16. lmg, 0. 12mmo D.M^^A (20. 8mg 
,0.1 5mmo 1) fc^^^f /^A7 5 K (lmL) ©M?:, W-U 

5 m^X, v J 3i^/^-^/i--ett[±ib7t 0 ^mbfc^JSSrTKT^^brc^. Slit 

h^77>f- (gl*^^/— ^ V) -Clt^bTl —-79—2.-' 
[2— (3, 3, 5, 5-Th7^f/^^P^v'^) ;7 j^/t/] fc^^v 5 ^ 

10 X H-NMR (400MHz, CDC1 3 ) 

6: 0.93 (s, 6H), 1.14 (s, 6H) , 1.14-1.36 (m, 4H), 1.40-1.48 (m, 2H), 1.84 
(t, J= 2.4Hz, 3H), 2.73 (brs, 4H), 2.96 (t, J= 4. 8Hz, 4H), 3.28 (q, J= 2. 4Hz, 
2H), 3.57 (tt, J=12.8, 2. 8Hz, 1H), 7.05-7.18 (m, 3H), 7. 22 (dd, J= 7. 6, 1. 6Hz, 
1H). 

suaz— ^;v-^79^mu^^^xnt^mfc&mMk\^x^ wmtt&vai 1. 2 

m g £r*S-fe@ffc£ L"C#fc D 
20 MS m/e (ESI) 353 (MH + ). 

[0 3 5 3] 

(MMM 8 o ) 

1- \2— (3, 3, 5, 5-fh7^f/^P^^) 7x^/V] -4- 
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mtim (8b) -e^it^tbfcl- [2- (3, 3, 5, 5-fh7^W^ 
n^^vvV) ^^^/k] tf^^v 5 ^ (3 0mg, 0. 1 mm o 1), 1 — :/n-=E— 
4, 4, 4— b V y l^Jrvy* $> is (2 4. 4m g, 0. 12 5 mm o 1 ) > 3 $ 4t 
tt>!)7^ (1. 5 m g , 0. 01 mm o 1 ) N D^A (20. 8mg, 0 

. 15mmo 1) fci^^f/^AT? K (lmL) <DM&$)&s ^16 0 
°C-e 2 B#« 3 0 ftMW bfc 0 KlSSft^ft^BMc**?- b y !7 A/Kf^^P^T v> 

^^^^) tflUtl- [2- (3, 3, 5, 5-Tf7^W^P^'> 
71/) :7^~/Kl -4- (4, 4, 4-MJ7;l/tn7*f/l') tf^7^^Sr#^io 

m g £r&fe@#:£: 
I H-NMR (400MHz, CD 3 0D) 

5: 0.95 (s, 6H), 1.17 (s, 6H) , 1.19-1.42 (m> 6H) , 1.98-2.09 (m, 2H) , 
2.28-2.40 (m, 2H), 3.15 (s, 4H) , 3.20-3.90 (tn, 7H), 7.12-7.20 (m, 3H), 
7. 26-7. 30 (m, 1H) 
MS m/e (ESI) 411 (MH + ) . 
[0 3 5 4] 
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mmm s 1 ) 

4- [3- (4-^/1^^°^^-^^- i -^/u) -4- (3, 3, 5, 5 — y" h 



[0 3 5 5] 

(8 1a) 

3 — H°^<9 1 — dJkn 4 - (3, 3, 5, 



mt&m (27 c) -^m^t^f^i- (3, 3, 5, 5- 

(3, 3, 5, 5-T l>7^f^a^i//l/) :7^^/K| fc°^< 
yv^y-l-Ti^Vit-^f/^^T^ (3. 4 1 g, 7. 9 2mmol) 
s il? (1 8mL, 3 14mmol) fej;04 8%Ift« (3 6mL, 3 1 
8mmo 1) (DU^tts « 1 3 0°C7r 8 f^i 2 OMtf tfc 0 /jOt^^M^ 
7K7K^-C7^-iPLX«#LfcfI, ^ 5 NTk^Hb^ b P 17 ^7Kf«^rMT IT, 

2 . 9 s g &mft&m&k bx#fc 0 
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X H-NMR (400MHz, CD 3 0D) 

5: 0.94 (s, 6H), 1.54 (s, 6H), 1.17-1.40 (m, 6H) , 3.05 (t, J= 4. 8Hz, 4H), 
3.42 (tt, J= 12.8, 2. 8Hz, 1H) , 6.55-6.61 (m, 2H), 7.05 (d, J= 8. 0Hz, 1H) . 
7 v 5 4 H£\ *5 £ TJ«N HiOH©2 H#fi#j£-? # fta»o 7t 0 
[0 3 5 6 ] 
(8 1b) 

4- [5-b (3, 3, 5, 5 - f b 7 ^ f ^v^^ P^^r^/l/) 



MMM (8 1a) T-#it$tbfc3 -fc^^V- 1 (3, 3, 5 

, 5— Th? u^^f-issU) 7xy-;KDt4^fe (2. 9 8g) 

t>^nn*;^-^^y-;HMI (lOOmL) <£>*S£^£r N ^fiO°CT?M 
#bfc D ^^^ZM^t-T 9 ^ (1. 8 1 g, 8. 3 2mmo 1 ) <D^ n n 

mmi,ti 0 ^mm^m^vxs mm&Mmmmvti 0 n-htit^mm^Nn^v # 
m-z-. 9 5 g &m^&mi*t lt#7c 0 

X H-NMR (400MHz, CDC1 3 ) 

5: 0.91 (s, 6H), 1.10 (s, 6H), 1.11-1.43 (ra, 6H) , 1.49 (s, 9H), 2.80 (brs, 
4H), 3.43 (tt, J=12.4, 2. 8Hz, 1H) , 3.52 (brs, 4H), 6.55-6. 57 (m, 2H), 7.06 
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(dd, J= 7. 2, 1. 6Hz, 1H) . 
OH(D 1 H«#)£^&7>o7c 0 
[0 3 5 7] 
(8 1c) 

4- [5- {yrz7;v^ruy^>-i-^;v^^;\y^-^r^) -2- (3, 3, 5 
, 5 — ^ f ^ t< *f->v*/9 P^^r'>/M ^^^/^] v^- 1 -#/t^>^t 



^f-zU^XT/l' (1. 5g, 3. 6 0mmo 1), 4-^W;/t°!)^ (2 
2. 2 m g, 0. 18mmo 1), ^y7"nfcVl/xW§y (0. 7 5 8mL 
, 4. 3 2mmol) joi^nP^7 (10mL) CD^^S*#B^ 

y .K (0. 7 7 3mL, 3. 9 6 mm o 1 ) gr^TUfc IWI^T^ 1 R#|ffl 2 O 
ftWtWl^f^, t£bfcmUX*l 6W$mMWVti 0 R)t>^^)K7K^M^Xi>^t2 
>"ettttl bfc 0 Lfc^Ul &f&?n^7KT^#-fJL iM^^;/ 
^A-e^bfc D ^«iJ^«5febT N «^^ra*ibfc 0 #b^fc?«S:NH 

JtUfcl^ 2 . 4 1 g Sr^&Wt) £ LT#fc„ 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.11 (s, 6H), 1.13-1.46 (m, 6H), 1.49 (s, 9H) , 2.82 (brs, 




■MM (8 1b) Xm^tltc4- [5-tFn^-2- (3, 3, 5, 5 
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4H), 3.51 (tt, J=12.4, 2.8Hz, 1H), 3.57 (brs, 4H) , 6.91 (d, J= 2. 4Hz, 1H) , 
6. 99 (dd, J= 8. 8, 2. 4Hz, 1H) , 7. 27 (d, J= 8. 4Hz, 1H) . 
[0 3 5 8] 
(8 1 d) 

4- [5 -^fr/l^fc V 4 — ^f/U— 2 - (3, 3, 5, 



mmm (sic) -T?a^£*wt4- cs- (y^-^/^n^^^-i-^/^ 

—AsHr^-l/) -2- (3, 3, 5, 5 -T- b^^/UiX^ n^df-S'/U') :7^~/U 
] tVy v?y - l - t - /^^f^ ( 2 O 0 m g , O. 2 8 6m 

raol), (37. 8m g, 0. 4 2 9mmo 1), f f!)^t-7~' 

h=3r->-K(5 6. 7mg, O. 5 7 2 mm o 1 ) N h V * (i?^^^ V T'>*T^ h 
y) ^75?»>A (O) (13. lmg, 0. 0 14 3mmol) N 2 — V*S$ n 
^i//V^7^/-2' - (N, N-^W5 7) tr^3ic=./P (11. 5 
mg, 0. 0 2 8 6mmol) fciV^Vy ( 3 m L) OiS^#>Sr N S*#ffl 

«i o o°c-ei 3B#RB3 o^m#bfc 0 M-ilLT 

^pvf^77^ (^xf;l//^7°i?y) "CfflfiSUT^ IlMl0 3m 
X H-NMR (400MHz, ■ CDC1 3 ) 

5: 0.91 (s, 6H), 1.10 (s, 6H), 1.11-1.44 (m, 6H) , 1.48 (s, 9H), 2.82 (brs, 
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4H), 3.10-3.12 (m, 4H), 3.45 (tt, J= 12.8, 2. 8Hz, 1H) , 3.83-3.85 (m, 4H), 
6. 62-6. 68 (ra, 2H) , 7. 12 (d, J= 8. 0Hz, 1H) . 

[0 3 5 9] 

(8 1 e) 

4- [3-^7^-l--(^-4- (3, 3, 5, 5 — y- fc g 7< f/J^£ 5 
^jfryvV) ^A-aftJJV 



£Ufe#J (8 Id) -C®5t^tLfc4- ^-4—f^-2- (3, 

3, 5, 5-f :7^^/P] v 5 ^— 1 — jfc/PTi? 

yit-7*f/^f;Kl0 3mg, 0. 2 12mmol) N MJ7;^n^ 
(lmL, 1 3. Omm o 1) *3 £ P n 7< * ^ (2mL) <Dm&Va&. S 

x.T. ^^^-/v^tttt5b7c 0 ^ScbfcW^JBSrTK. ^fnJ^K^ilI^^-f^ 

^tK«^- h y ^A-e^bfc 0 ftjRsa***uTs «Sr^raiibfc 0 #e> 

X H-NMR (400MHz, CDC1 3 ) 

5:- 0.91 (s, 6H), 1.11 (s, 6H), 1.12-1.45 (m, 6H) , 2.80-2.90 (ra, 4H) , 
3. 00-3. 03 (ra, 4H), 3. 11-3. 13 (m, 4H), 3. 45 (tt, J= 12. 8, 2. 8Hz, 1H), 3. 80-3. 90 

(m, 4H), 6.63 (dd, J= 8. 4, 2. 8Hz, 1H), 6.68 (d, J= 2. 8Hz, 1H), 7.11 (d, J= 
8.4Hz, 1H). 
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[0 3 6 0] 

(8 1 f ) 

4- [3— (4 -y^JV^^-y jy^- 1 —^M -4- (3, 3, 5, 5 h 



mmm csie) -e^5g$^4- [3 -tf-^v^- 1-^-4- (3, 

3, 5, 5— T b7^W^C A ^^) ^a^/V] ^SVTfrVls (I4mg, 
0 . 0 3 6 3 mm o 1 K /f^T/^ft K ( 0 . 0097mL, 0. 109 mm 
ol) ^j;t>r b7t KP77> (0. 5mL) (DU^'^OK, h V b=3riX7k 
3frfbl5 5^~ MJ 7-^ (2 3mg, 0.10 9 mm o 1 ) ^n^T^ 1 B| 

3 o^3t#bfc 0 ^M^^fp^^K*-?- b y vj»7kmm*Mz-xmm^ 

t'fllLt, 4- [3- (4-7'f;Vt^7^-l < As) -4- (3, 3, 

5, t^iv*/ 9x1*^2?%/ As) -y ^ ^eAsfr}) is&^f- a 

1 H-NMR (400MHz, CDC1 3 ) 

5: 0.91 (s, 6H), 0.94 (t, J= 7. 2Hz, 3H) , 1.11 (s, 6H) , 1.13-1.54 (m, 10H) , 
2.3-9 (t, J= 7.6Hz, 2H), 2.59 (brs, 4H), 2.92 (s, 4H), 3.10 (s, 4H) , 3.43 (t, 
J= 12.4Hz, 1H), 3.84 (s, 4H), 6.63 (d, J= 8. 0Hz, 1H) , 6.70 (s, 1H) , 7.10 (d, 
J= 8. 0Hz, 1H) . . 



o 
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m g £r«#,[Sf*^ lt#fc„ 
MS ra/e (ESI) 442 (MH + ) . 
[0 3 6 1] 

mifem 8 2 ) 

1— [3- (4 - T'g byi-tf^^v^- 1 — Qk) -4— (3, 3, 5, 5 — =r 



[0 3 6 2] 

(8 2 a) 

4— [5 -T-fe^-/^— 2 — (3, 3, 5, 5 - f h 7 ^ f^v^^ p^^^/I/) ~7 
o 



jUffiffiJ (8 1c) -e^^$tifc4 - [5- (7t7/l'tn^y- 1 -^/U^c 
— 7l/^-^rV) —2— (3, 3, 5, 5-f^7yf^o^^) ~7 
] tVy^y-l-i/MVIt-^f/^T^ (2 6 7mg, 0. 3 8 2m 
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mo lk b V -f^JV (1 h^fv-tf^ /V) (0. 16m L, 0. 458m 

m o 1 k v 5 ^ 7 I 3 n ( b y y^^^^-f ^) / N °7^!)A (2) (4 1 m g, 

0 . 0 5 7 3 mm o 1 ) s ifrffc U^-^A (48. 6mg, 1. 15 mm o 1) J3j; 

^^fMMT^; k (3mD (ou&mtt, mmmm^T, $\-u 9 o°c-e6 

LT, HM^t) 1 6 3 m g £ LTWfCo 

^-NMR (400MHz, CDC1 3 ) 

5: 0.94 (s, 6H), 1.12 (s, 6H) , 1.14-1.46 (m, 6H) , 1.49 (s, 9H), 2.56 (s, 
3H), 2.76-2.92 (m, 4H) , 3.61 (tt, J= 12.4, 2. 8Hz, 1H) , 7.31 (d, J= 7. 6Hz, 
1H), 7.64-7.68 (m, 2H) . 

[0 3 6 3] 



1- [3 - tf^<7 1 —4 As— 4 - (3, 3, 5, 5-rf7>f/^P 



•$mm (8 2 a) -e#^t$^7c4- [5-Tir^-2- (3, 3, 5, 5- 
/V^^T/V ( 1 6 3mg, 0. 36 8 mm o 1 k £?3L^vWt— ;V (2mL) 3o 

xxf^y?^ (2mD (du-&'%o-&, ufc ^^^4N^^7K*r^ 



(8 2 b) 
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a^^/umW (2mL, 8 mm o 1 ) Mx.T, 1 8 R#K 3 0 ftWft 

5 ^ - mm^^/^ » xmm lt, tin^t? 5 8 m g ^^^^^ 

^-NMR (400MHz, CDC1 3 ) 

5: 0.94 (s, 6H), 1.13 (s, 6H) , 1.14-1.46 (m, 6H), 2.57 (s, 3H) , 2.82-2.91 
(m, 4H), 2.99-3.17 (m, 4H), 3.62 (tt, J= 12.4, 2. 8Hz, 1H), 7.29 (d, J= 8. 0Hz, 
10 1H), 7.64 (dd, J= 8. 0, 2.0Hz, 1H), 7.69 (d, ,J= 2.0Hz, 1H) . 

NH©1 Hf*#^T?#^^ofc 0 
[0 3 6 4] 
(82c) 

1— [3- (4-7°Pb>h°^7v ; > / -l -4- (3, 3, 5, 5 —*r 



o 




mi&M (8 2b) X-m&Ztlftl- C3-tT^7^^-l (3, 

3, 5, 5 — T" h^^v^v^ n^^-v^/k) / 3/ (19mg, 0 

. 0 5 5 5mmol) N ynt o ty7/V7tK(0. 0 1 1 9 m L , 0. 166m 
20 mol) *5it;7h7tKP77>' (O. 3mL) ©MC, MiTir f^v' 

TKf^PitMJ^^ (3 5mg, 0. 166mmo 1) *M*C, tfi^l 
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) -e*t^L"Cs 1- [3- (4 -7°n tr/nf^^s^— i — W M -4- (3, 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.90-0.97 (m, 9H) , 1.13 (s, 6H) , 1.14-1.45 (m, 8H), 2.34-2.40 (ra, 2H) , 
2.56 (s, 3H), 2.60 (brs, 4H) , 2.90-3.00 (m, 4H), 3.59 (tt, J= 12.4, 2. 8Hz, 
1H), 7.29 (d, J= 8.0Hz, 1H) , 7.64 (dd, J= 8. 0, 2.0Hz, 1H), 7.70 (d, J= 2. 0Hz, 
1H). 

|t^l5. 5mgSrM@*i:tT#fc. 
MS m/e (ESI) 385 (MH + ) . 
[0 3 6 5 ] 

mmm 8 3) 

[4— [2— (4, 4 — ^xf;Vj/^ P^^v'/U) ^^^/l^l tf-^v^ — 



[0 3 6 6 ] 

(8 3 a) 

1 _ [2- (4, 4^i^J^vk±^_E^±j^k) ^7^^ 
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H 



mnm osb) i-^^xm^^^^- [2- (4, a-v^jv*/? 

*t*/?v} y^=-;V] \?^7i?^-±-%jV7$i/mt-zf?-;i'^**r;\' (1. 12 

g, 2. 8 Ommo lk b V ^frXxiffl®. ( 1 0 m L , 13 0 mm o 1 ) *5 =t tJ« 
^nn^y (10 m L) <Dm&m&, *HB. 0 °C"e 1 O U £ b m& 

^nn^^y/^^y-/H tltlLT, tlHf 9 1 2 m g £r & -fe g| it t 

MS m/e (ESI) 301 (MH + ). 
[0 3 6 7] 
(8 3 b) 

1 - [4- [2- (4, 4 zz i£^g^vl£_E^±j^k) 7^~/V] t:°^7v^- 
1 : f/V] Zffis- 1 - ^ 




rnMM (8 3 a) iCjoV^XM5t$^tfc 1 - [2- (4, 4 - S*^^VkS^ D — 
^-y;V) -7 =^=-;V\ fc^^v^ (30mg, 0. lOmmol) ©Tf7t Kn 
77^ (lmL) Mi^W^y (15mg, 0. 1 5 mm o 1 ) 
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10 



15 



Mk.s «o°c-cjf#bfc 0 ^©i^ltl# l*^ & tft7Y y /i- (o. oi 

5mL, 0. 14mmol) 0 TCT 9 3 0 #jf# Ufc„ !xJS*S 

MS m/e (ESI) 37l(MH + ). 
[0 3 6 8] 

mmm 8 a ) 

1— {4— [2— (4, 4 — v ? xf-;Vy'^ p^^v-Vl-O — 4 — -^-^zfc ]J 4 — 




[0 3 6 9] 

(84a) 

4— [2— (4, 4 — -y^f-JVl/V P^^j/;k) — 4 — fjr/l^ y ^ 




20 



(3 8 c) -eM5t^tLfc4- [4-^n-=E— 2- (4, 4-v^^/V-v' 
^a^-dri//^) t°^7 v 5 ^— 1 -^7/W^>-^ t — ~f^;V=^^'r;V (5 

OOmg, 1. Omm'ol) O^Uy ( 1 0 m L) ^-/^ D >- (2 4 
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5 m g , 2 . 8 2 mm o 1), tM)^t-^^^F (4 5 0mg, 4. 68 
mmo 1 K h V — t —y^/U^^y^^^J^T- f77;^P#V- h ( 3 4 Om g 
,1.1 7mm o 1 ) $3 2:Xy&Wt'*7WJ>> (I D (1 0 5mg, O. 4 7mm 

o i) zmz., mmwmuTK^ui o o°c-ei 0#r«#bfc o kjcss^st^ 

[0 3 7 0] 

(84b) 

4- [3- (4, 4 -v^tM---^ n^^rv^) - A — V^? 1 JV7 




mWfi\ (8 4 a) t?J43t*tL/!:4- [2- (4, 4 - ^o^A-v^ a 

) _4_^ e/ ^ij^_4 ^7^^- 1 - t 

f;H7r^ (5 7 3mg, 1. 18 mmo lk MJ7/Vtn^ (lOmL, 
13 0mmol) joi^nn^^y (lOmL) & x ^O^Tfl 

o $rwiwft u & e> ^mta^#auT 3 o fi-mmw b/t 0 asss-g^ 
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> 5 4mg^6fe|f^ LT#7c D 

^-NMR (400MHz, CDC1 3 ) 

5: 0.75-0.85 (m, 6H), 1.16-1.68 (m, 13H), 2.76-2.79 (m, 4H), 2. 98-3. 00 (m, 
4H), 3.11-3.13 (m, 4H), 3.85-3.87 (m, 4H) , 6.70 (dd, J= 8. 8, 2.8 Hz, 1H) , 
6.81 (d, J -2.8 Hz, 1H), 7.05 (d, J= 8.8 Hz, 1H) . 
NH© 1 Htt#£T^^^ofc 0 
[0 3 7 1] 
(8 4 c) 

1— f4— T2— (4, 4 — i/^^-jU^? u^-^c^/U) - 4—^/^]) >■— 4 — 

4 fvy. E^k2 i/i/- l zzdJkl 7*?^— 2—$-y W^M. 



mmm (8 4b) -vmti,it4- [3- (4, 4-^^/^^^^^->m 

-4-t°-<7v5y-l-^;l/7x^] ^-/l/*!) y (2 Omg, 0. 0 5 2mm 
o 1 ) ©^^WM7 5 K (lmL) f&W^ (Hmg, O 

. 0 7 8mmo 1) *5 £U 1 —Zfn ^E— 2 -zf# J ^ (9. 4m g, 0.063 
mm o 1 ) &Mx.m%. 8 0 °CT* 2 B#|ffl 5 #J*# L7c 0 ^J&SS^ifefcTkSr 

ifc^^VP/^:/* >0 T^ILT, 1- [4- [2- (4, 4-v^5vW^u 

(0. 0 2 0mL, 0. 0 8 0 mm o 1 ) ^H^fc 0 r <£>^$C£r^J3E»§ 
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Mtk&'-^Z 5mg &&&mfck tt#fc 0 
MS m/e (ESI) 493 (MH + ) . 
[0 3 7 2] 

(m$m 8 5 ) 

1— [4_^}s^^-2- (3, 3, 5, S-Tf^^f/^P^^) Z 

^-/i^] -4- (rfnFp^7y-4-^^f/v) g^<j7v^ 



[0 3 7 3] 

(85a) 

4-^ h^r-y-l-^fP-2- (3, 3, 5, 5-f f7^f/^P^f 
— 1 — ji^/1x) -O-if 1/ 



3—3 — K— 4 — = h uT=-y—^ (4 . 2 1 g , 15. 1 mm o 1 ) (D 1 , 

2-v^ b^^^^ (5 0mD mm^s mmm (4 b) -e^it$tbfc4, 4 

, 5, 5— T h^pi*?-/^— 2— (3, 3, 5, S-Tfy^f^o^f- 
1 -^^/U) [1, 3, 2]v J ^-^rf-/}?n7^ (4. 7 8g, 18. 1 mm o 1 ) 
s ^A/^H# U (4. 8 1g, 2 2. 7mmol) 1 7K ( 3 m L) ^JOX-fc 

-fc7^-7 >-) s*=7i?tyJ* (0) (870mg, 0. 75 5 mm o 1 ) &1)\\7LtL 0 & 

v^^<D$s<a^&*Hfi7 o°c-ei 3B#|igjf#b7c 0 £OS?H^#jK:, Xh^* ( 
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MJ7x=;V*^7^y) ^7^!)^ (0) (8 7 0mg, 0. 7 5 5 mm o 1 ) 
t?K (3mL) SrSlflUU 0 0°CX*i$ b\z.2 6 # Lfc 0 KJ«£r^ 

tlM-fb^ 1 • 5 g Srjf feBft: £ LT#7Co 
X H-NMR (400MHz, CDC1 3 ) 

5 : 1.05 (s, 6H), 1.07 (s, 6H) , 1.41 (s, 2H) , 1.99 (d, J= 1. 6Hz, 2H) , 3.88 
10 (s, 3H), 5.35 (m, 1H), 6.68 (d, J= 2. 4Hz, 1H) , 6.81 (dd, J= 9. 2, 2. 4Hz, 1H) , 

7. 91 (d, J= 9. 2Hz, 1H). 
[0 3 7 4] 
(8 5 b) 

4-^ h^'>-2- (3, 3, 5, 5-rh7^f^P^^) 7 
15 T$ 




^ffi^J (8 5 a) t?3K3fi*ttyt4-^ h^-l-=bn-2- (3, 3, 5 
, 5— 7 1 \><7 * 3 f-A't/#xi^*c'yr — 1— -<^-^^ (1. Og, 3. 46 

mm o 1 K 1 Oyo/^^^^y (5 0 Omg, 'aTkk ^ 9 S (8 m 

20 L) ^±t;Tf7tKP7 7^ (2mL) ©Mft^Ts 7K*^^#ffl^Ts 

mm^—^mw^a ^©Mfe^t7^ h^iiuf«^i*LT. tt&&-ft$g 

[0 3 7 5] 
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(8 5 c) 

1_ [4-^ Y^-ly- 2 - (3, 3, 5, S-fhf^f^P^^) Z 



«M (8 5 b) T«t£tWc4-^ (3, 3, 5, 5-^h9 

T^yfiil (7 70mg, 4. 3 3mmol) Wl, 2 _^na-<yif 
^ (10ml) ©M^, 2 0°C-C2B#r H m#brt o 

) T 5 >^®^ (180mg, 1. 01 mm o 1 ) SriiiP U P^#T^ 1 R^lffl 
fc Q 

1 H~NMR (400MHz, CDC1 3 ) 

6 : 0.92 (s, 6H), 1.12 (s, 6H), 1.15-1.34 (m, 4H) , 1.42-1.45 (m, 2H) , 2.78-2.81 
(m, 4H), 2.99-3.02 (ra, 4H) , 3.63 (tt, J= 13, 2. 8Hz, 1H), 3.78 (s, 3H), 6.69 
(dd;- J= 8.8, 2.8Hz, 1H), 6.77 (d, J= 2. 8Hz, 1H) , 7.07 (d, J= 8. 8Hz, 1H). 
[0 3 7 6] 



t _ r4 _^|,^^-2- (3, 3, 5. 5 P^^yyV) Z 




(8 5 d) 
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^^AA -4- (rb7b KPb°7>-4 QV**f-M ^7'^^ tit 



mMM (8 5 c) T«£bfc 1 - [4-^ 2- (3, 3, 5, 5 — f 

h 7 ff-jV*/? n^^rx/M ~7 =^=-jV\ f^^v 5 ^ (lOmg, 0. 0 3 0mm 
o 1 ) ©f F7tKP77> (lmL) igBftfcs 7f7tKo t°7=/I/-4-7J 
/W^/VftF (5. 2 m g, 0. 0 4 5mmol)> MJ T» ^fTk^ffctS 5 SS 
-7- b U !7 A ( 1 3 m g , 0. 061 mm o 1 ) *5 «£ tJ^ife ( 1 - 8 m g , 0 . 0 
3 0mmo 1) ^HII^P^, SfiT?6 O^HittfLfc, RjSffi-a^&fcfi&f&^Ifcfc 
STt-M; ^tR^Mix., ^WitHLs WM^ititl^'o #btWc 

gijSSrNHv-y wfjvtijj*? w h 07 >r— mw.^^/-^ >o 

ibt, 1- [4-^h^v--2- (3, 3, 5, 5-Th7^W^P^ 
VVV) ^ai^7^] -4- (7f7tFot'7y-4-{;Mf/V) fc^^V^&T 

X H-NMR (400MHz, CDC1 3 ) 

5 : 0.92 (s, 6H), 1.12 (s, 6H) , 1.15-1.35 (m, 6H) , 1.41-1.48 (m, 2H) , 1.68-1.72 
(m, 2H), 1.74-1.85 (m, 1H) , 2.25 (d, J= 7. 2Hz, 2H), 2.55 (brs, 4H) , 2.84 (brs, 
4H), 3.39 (ddd, J= 12, 12, 2.0Hz, 2H) , 3.60 (tt, J= 12, 2. 8Hz, 1H) , 3.78 (s, 
3H) , 3. 97 (ddd, J= 12, 2. 4, 2. 0Hz, 2H) , 6. 68 (dd, J= 8. 8, 2. 8Hz, 1H) , 6. 77 
(d, J= 2. 8Hz, 1H) , 7. 07 (d, J= 8. 8Hz, 1H) . 

#f)tifcft^*ir»^^/vri0t, 4Nmk7kmw?m^^M&m (o. o 

10mL, 0. 0 4 0mmol) »^fc 0 i©«S9(**iU #&^»i6^ 

— ^>-«£.THKh$-tf:> j@^«t®^#b^o ±»^©^i^>^iRSr^ 
5feU 8SiiE@#&«JBE'*fciftU «^13. 6mgS:efil#i:l/t#fc. 
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MS m/e (ESI) 429 (MH 4 ) . 
[0 3 7 7] 
(MW\ 8 6 ) 

l—Zf^/V- 4- f4-^ b^->-2- (3, 3. 5, 5-7b7^f^P 
^s^vTk) ^^^/^] fcf^<7v^ 



(8 5 c) T^tbTcl- [4-;* (3, 3, 5, 5 -T 

Y 7^f;Vv/^ u^^ris/U) 7x^^] tf^^v^ (lOmg, 0. 0 3 0mm 
ol) (Dfh7tKP77y (lmL) IS^fcs 7'f^7/l^f t K (3. 3mg 
,0.0 4 5mmo 1 ) N bP7t h =3r vTKjpHti^ 5 SH~ h D 7^ (1 3m g, 0 
0 6 1mmol),fclM(l. 8mg, 0. 0 3 0mmo 1) IrHWi 

N ^?a7?6 o^m#urt 0 RfomKmamm&m'r h v v^mmttn^ m 

avf^77^- (g^^^/V/— ^ i/) tflitt, l-^vk-4- [4 

(3, 3, 5, 5-f h7^f^P^^) 7 = =/^] 

X H-NMR (400MHz, CDC1 3 ) 

5 :0.92 (s, 6H), 0.94 (t, J= 7. 2Hz, 3H), 1.12 (s, 6H) , 1.15-1.54 (m, 10H) , 
2.34-2.40 (m, 2H), 2.57 (br, 4H) , 2.87 (br, 4H), 3.59 (tt, J= 12, 2. 8Hz, 1H), 
3.77. (s, 3H), 6.67 (dd, J= 8. 8, 3.2Hz, 1H) , 6.75 (d, J= 3. 2Hz, 1H) , 7.08 (d, 
J= 8. 8Hz, 1H) . 

^^^fc^-^^^^^^/^^fifb. 4 NMfc-faMti&k^A'&ffi. (0. 0 
lOmL, 0. 0 4 0mmol) r $11*8 U #btbfcM^ 
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MS m/e (ESI) 387 (MH + ) . 
[0 3 7 8] 
8 7 ) 

1— [4, 5 b^-^- 2 - (3. 3, 5, 5 — *r Y g ^ p ^^'^ 




(14mL) (4 2mL) WMWl^rf^ 1 

U ■ j e^>it#^?S^4-^n*- 1 , (2g, 9. 21 

mmol) ^#^^JPx.fc 0 -^O^M^^l 5°C^#}I.£^ ££>^60# 

eUrT^ r. £ X% «JS-fk;^*J 2 . 0 9 g SrjgfcHfeati* ^ ^"C#7c 0 
X H-NMR (400MHz, CDC1 3 ) 
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6 :3.94 (s, 3H), 3.97 (s, 3H), 7.12 (s, 1H), 7.57 (s, 1H) . 
[0 3 8 0] 
(8 7 b) 

4, 5 h^ris— l — ^ b n— 2 - (3, 3, 5, 5 — "r Y g £ gjvk±^ 13 



mMM (8 7 a) T*Wkm£tl1tl 4, h^i/-2-^bP^ 
>-i£ >- (1 . 0 6 g, 4. 0 4mmo 1 ) <D 1 , 2— h=¥v^^>- (30m 
L ) HJfeM (4b) T*££frWfc4, 4, 5, 5-Tf7^f^-2- 

(3, 3, 5, 5-T h^7^^v-^n^-^rf— 1-^n/l^) [1, 3, 2]v^ 
^i^/^n^^ ( 1 . 2 8 g, 4. 8 5mmo 1 h t) A/I£H# P #A (1. 2 9 g 
, 6. 0 6 mm o 1) SdJ^tK (1. 5mL) &MX-tz. a ^r©^^^^*#ffl 

(2 3 0mg, 0. 20mmol) %Mx.fc 0 DcV^roS^M7 Otf 
1 3 B#B0Jt# £ b tC^IS 10 0 3 H#P B lif # bfc 0 ^fr^H^*^ -r- h y 
^-7- (M)7x=;l'*^7^y) y^^i/t>A (0) (2 3 0mg, 0. 2 0 mm o 
1). t?K (2mL) SrSljtaU $ b Kl^&r 1 0 0°CT' 9 H#^Jt# oV^1:# 

£7o°c7!i i^rajt#bfc 0 m&m&w&#tn%k. mm^^-^Mx.x^y^ 

* u mm%mi±Tmm b7c Q nhnt-mm^^ v % y^p-^^77 
mm^^/^y^^» x«bx, ii^i. ig^i»i: 

LT#7c„ 

^-NMR (400MHz, CDC1 3 ) 
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8 : 1.06 (s, 6H), 1.07 (s, 6H) , 1.42 (s, 2H) , 1.99 (d, J= 1. 6Hz, 2H) , 3.93 
(s, 3H) , 3. 96 (s, 3H) , 5. 32 (m, 1H) , 6. 60 (s, . 1H) , 7. 47 (s, 1H) . 
[0 3 8 1] 
(8 7 c) 

4. 5 -v^ f-^r>-- 2 — (3, 3, 5, 5~T f^^f^i 3 ^^) Z 



»M (8 7b) -CM5t^tbfc4, 5-^^b^-l-^Fn-2- (3, 
3, 5, 5 -T Y"7^^7V-y9 n — ^ri^-— 1 -rc= /P) (1. Og, 3 

. 13mmolK lOro^yv^^A^^/jfy (5 0 0mg, ^7K) s ^ 9 J — 

(8mL) fcitFrb7t Kn77^ (2mL) O?!;^^, 7K*^^#IS^iT 

[0 3 8 2] 



l-[4, 5-'^^ 2- (3. 3, 5, 5-t1>7^W^p^ 



HffiM (87c) -CfiBtSftfc 4 , 5 - h 2 - ( 3 , 3 , 5 , 5 - 




(8 7 d) 




— o 
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f/H T^IIS (7 0 0mg, 3. 9 lmmo 1 ) *5<tt>*l, 2-v^nn 
^iz-t?^ (10ml) 2 0°C-e2B#^^bfc o SJJKt«K ffc 

IT, IKS-ffc^** 4 9 0 m g Sr^afeiSTOfe £ lt#t. 
L H-NMR (400MHz, CDC1 3 ) 

5 : 0.93 (s, 6H), 1.13 (s, 6H), 1.15-1.43 (m, 6H) , 2.80-2.83 (m, 4H) , 3.00-3.03 
(m, 4H), 3.63 (tt, J= 13, 2. 8Hz, 1H) , 3.85 (s, 3H) , 3.87 (s, 3H), 6.72 (s, 
1H), 6.73 (s, 1H). 
[0 3 8 3] 
(8 7 e) 

T _ f4t 5 _,j^ h ^jy-2- (3, 3. 5. 5-fh7^W^ P^ 




— o 



^Jfe-W (8 7 d) T?i43fibfel- [4, (3, 3, 5, 

5 y ^ ^ =f-;Vl/-!7 u^^l/M ~7 a^~;V~] t^y^y (lOmg, O. 0 2 
8mmo 1) ©7f7t Kn77> (lmL) ^y^W/l^fc K ( 

3. Omg, 0. 042mmolk h U T*fe h ^tK*^ 5 h V V * ( 1 
2 m g , 0 . 0 5 7 mm o 1 ) *5 XXmWt (1. 7mg, 0.028 mm o 1 ) 
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5— (3, 3, 5, 5 —T h7^fA"^ n^=3fvvV) :7^^ 

/i,] - 4 - -r y y^A- 7 ^ ^&r#7c 0 

I H-NMR (400MHz, CDC1 3 ) 

6 : 0.86-1. 44 (ra, 6H) , 0.93 (s, 6H) , 0.93 (d, J= 6. 8Hz, 6H), 1.12 (s, 6H), 

1.82 (ra, 1H), 2.15 (d, J= 7. 6Hz, 2H) , 2.55 (br, 4H), 2.87 (br, 4H), 3.61 (tt, 

J= 13, 2.8Hz, 1H), 3.84 (s, 3H), 3.87 (s, 3H) , 6.71 (s, 1H), 6.76 (s, 1H) . 

^bnt^h^-^o^mm^-f'^^Mv, 4 Nm-i^mmm^'f-M^ (0. 0 

1 OmL, 0. 0 4 0 mm o 1 ) £r7JBX-7c 0 Z-<D$8&&9kH^ 

•ScU 8liiE@frSr«EEtt«^N *1M^1=^10. 3mg UT#fc D 
MS rn/e (ESI) 417 (MH + ). 
[0 3 8 4] 
(^«!J 8 8 ) 

1— y^/k— 4 — [4-^fP~2- (3, 3, 5, S-fh^^f^^P^ 



[0 3 8 5] 

(88a) 
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3-^na-4-7;ktn^fo^ytV (5g, 27. 1 mm o 1 ) N 1 — fc° 
i?l/?JA'&l/&t t — ^^VWx^TVl" (5g, 26. 8mmol) ^d^Xj-J ^ 
^-;Vfc;VK 75 K ( 1 O m L) &\ 13 0 °C~Cr 3 R^ffl 3 0 b 

fc„ ^bfc^M^^7K^Px.7c^. ^ n n tJvW^ 3 Httm bfc 0 «Jf 

/V/^^ ^) T?»^b, IHH^I^ 5 . 9 3 g £HfelHf£<i: bT#fc 0 
l H-NMR (400MHz, CDC1 3 ) 

5 : 1.49 (s, 9H), 3.15 (dd, J= 5. 2, 4. 8Hz, 4H) , 3.63 (dd, J= 5. 2, 4. 8Hz, 4H) , 
7.04 (d, J= 8.8Hz, 1H), 8.11 (dd, J= 8. 8, 2. 8Hz, 1H) , 8.27 (d, J= 2. 8Hz, 1H) . 
[0 3 8 6] 



4— [4-^hP-2- (3, 3, 5, 5, -fh7^f;^P^f-l- 



(88a) -C$S3t£;ft;fc4- (2-^n-4-^fn7x^) 
^^V— 1 — t — -f^-;V^^*r/V ( 5 . 93g, 17. 3 mm o 1 ) 

©1, J^v-n^V (70mL) HffiM (4 b) "CfiljtSfrWfc 

4, 4, 5, 5 -7=- f 2 - (3, 3, 5, 5-ff7^^Wn^ 

^ri?-— 1 —au^;V) [1, 3, 2]^^t/^P7^ (5. 5g, 2 0. 8 mm o 
1 ) s 5 Ay^H# (5. 5 1 g , 26. mmo 1 ) *5«fO*7K ( 3 m L) 



(8 8 b) 




O 
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4 >-) /"^v^A (0) (1. Og, 0..86 5mmo 1 ) &M7L.fc 0 
^ (DU^^VtU. 8 0 <CT* 3 tfffflfflfr U ^V^T« 10 0 °C"e 7 B#r^ 
#L/c 0 K^m^^. Tf7^ ( MJ 7x^*X7^ >0 s<7i?$J>> (0 
5 )(8 3 0mg, O. 7 18mmo 1) IrilJBt, $ B t 2 2S#FI 3 OM#bfc 

10 iLT, fMj&ffcl^ 1 • 0 8 g SMg&ft&fl^ £ bT#7c 0 
^-NMR (400MHz, CDC1 3 ) 

5:1.03 (s, 6H), 1.10 (s, 6H) , 1.42 (s, 2H) , 1.49 (s, 9H) , 2.11 (s, 2H) , 
3.07-3. 10 (m, 4H), 3.53-3.56 (m, 4H), 5.67 (s, 1H), 6.94 (d, J= 8. 8Hz, 1H), 
7.93 (d, J= 2.8Hz, 1H) , 8.06 (dd, J= 8. 8, 2. 8Hz, 1H). 
15 [0 3 8 7] 

(88c) 

1- [4-^ (3, 3, 5, 5 —*r V =7* =5-}V-y? n^^-fr — i -re 




20 mMW (8 8b) -e^5t$tbfc4- [4-^hn-2- (3, 3, 5, 5, - 

f f 7 ^ n^-^t- 1 -x^/i/) ~7 ol=^)V~\ tf-<7 1 — ft/lstf^ 

Mt— zf=f-;V^^=r;V (3 0 0mg, 0. 676 mm o 1 ) <Di?? n n ^ 9 is ( 
3mL) JgjftSr, «0°Cl:1f#Lfc o ^^:MJ7;^pSS (lmL) Sri 
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LTs fMftl^ 1 8 0 m g £r#m-fe@{fc£ UX#fc D 
[0 3 8 8] 
(8 8 d) 

1 _^ ; i,-4- T4-^hP-2- (3, 3, 5. 5 — r b 7 ^/W^ 
^-fr- i — zc^/t/) 7^^71^] t^^v^ 

• HCI 

0 2 N- 

(8 8c) [4-=ho-2- (3, 3, 5, 

1 — ^^^/k] k^7^^(10mg, 0. 0 

2 9mmol) Of h7tKo79^ ( 1 m L) /W/^T t K (3 

2mg, 0. 0 4 4mmolk b JJ T*fe b v-zkM^ 5 *"7~ b P * A ( 1 
2m g, O. O5 8mmol) fcWII (2mg, 0. 0 2 9 mm o 1 ) Ml 

m^Sl'/^T'?^) tilLt, 1-^/^-4- [4-=bo-2- (3, 




H-NMR (400MHz, CDC1 3 ) 

5 : 0.94 (t, J= 7.2Hz, 3H) , 1.03 (s, 6H) , 1. 10 (s, 6H), 1.25 (ra, 1H), 1.32-1.38 
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(m, 2H), 1.43-1.53 (m, 2H) , 1.65 (m, 1H), 2.11 (d, J= 1. 6Hz, 2H), 2.36-2.40 
(m, 2H), 2.56 (br, 4H), 3.19 (br, 4H) , 5.67 (t, J= 1. 6Hz, 1H), 6.94 (d, J= 
9. 2Hz, 1H) , 7. 92 (d, J= 2. 8Hz, 1H) , 8. 04 (dd, J= 9. 2, 2. 8Hz, 1H) . 

nbfrht^&m*wwt^Mz.mn\^, 4Nfttiii^7 c /« (o. o 

10mL, 0. 0 4 0mmol) ^U\l^ 0 £©S88fc«:**& U #fe*L7cJI?S^ 
— =3ff-^^n^-C®^$^:> ^«ST^#bfc 0 iS^O^f-^aSBSSrBfc 

MS m/e (ESI) 400 (MH + ) . 
[0 3 8 9] 
(»£*J 8 9 ) 

l-2^P7lA^i= T2- (3, 3, 5, 5-fh7^;V^P^^ 



H»*J (8 b) T?8BtU/tl- [2- (3, 3, 5, 5-fh7^f;Wn 
^df-^/i/) ^7 ^^71^] fcf^^S?^ (20mg, 0. 0 6 7mmol) ©rb7 
t.Kp77y (lmL) 1/ 9 n-f & 'J is (7. 0 m g , 0. 1 mm o 1 

K M> 7t h^^**<fb«5*^- MJ T 7^(28mg, 0. 1 3mmo 1 ) *5 «fc 
X$m& (4m g, 0. 0 6 7mmol) ^H»X.tfi-e3 0 7>W#bfc„ S 

3r«tfltU-fc„ #b^fc^NHv'y7)W7^^Pvb^77>f- (iEBfe^ 
is) T«tt, [2- (3, 3, 5, 5 

£rgfcg^^/Wci8$?U 4 Nitt-fkTKSffS^ift^^^?* ( 0 . 0 2 5mL, 0. 1 
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mmw-^m±.m^i-^ ^aa^ aus^* 17. 6 m g 1 lt# 

MS m/e (ESI) 355 (MH + ) . 
[0 3 9 0] 

mmm 9 0 ) 

l-y^P7'pb°;l/-4- [2- (3, 3, 5, 5-7h7^f/^P^ 



£?Jife0i| (8b) -ejft5t bfc 1 - [ 2 - (3, 3,' 5, 5-^h-7^ * — 

=^v7l^) 7x^]t^7^V (3 0m g> 0. 1 mm o 1 ) (D ^ ^ J — >V (3 
mL) mm^-, C (l-xbdr^n7°nt» Ml^f^y^ (1 

0 5m.g, 0. 6mmo 1), ^7/ f P t KnB5*t f ^ (28. 3m g 

, 0. 4 5mmo 1 ). » (6 0. 1 m g , lmmol) W^^7^> 
3 A ( 5 0 m g ) ^JOftfobPfc^ift 8 0 5 R#|S 3 0 bfc 0 ^JfcSg 

^^^>-) TMtt, i-^p7°nt°^-4- [2- (3, 3, 5, 5 
frbfcfb^^£I1^^^W-^¥ U 4 Ni^7K#®1^£^/W» ( 0 . 0 4 0m 




f % — N N— <] 



• HCI 
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L, O. 16 0mmol) ^M^ 0 r^^IHt, ^hflftMm^^ 

m^Mmmi%&ummMi-rz> ^t^xv, mmit^m 37. 7m g &&&mfct 

MS in/e (ESI) 341 (MH + ) . 
[ 0 3 9 1 ] 

mmm 9 1 ) 

2- {4- [2- (3, 3, 5, 5-fh7^f^P^^) ^j^/U] 



mmm (8b) ^*Dv^x^$^fci-[2- (3, 3, 5, 5-^ b7^-^ 

v^u-^vvk) 7x^;l/]fc°^7v ! >' (2. lg, 7mmo 1) ^r^M^R-Jl 
V^/tio -ff-AsTflSft. Y<F>^fo <9 \Z. 2 — /twl/$/V— 1 — xi-j*u;<^ti 

1M (4g) irl^^^^-^Ts |WI#(D^ffi^^ToX2- {4- [2- (3, 3 



1 H-NMR (400MHz, CDC1 3 ) 

5: 0.77-0. 81 (m, 1H) , 0.92 (s, 6H) , 1.12 (s, 6H) , 1.25-1.36 (m, 9H), 
1.37-1.50 (m, 3H), 2.33-2.84 (m, 6H) , 2.94 (t, J= 4. 8Hz, 4H), 3. 56 (tt, J= 
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12.8, 2.8Hz, 1H), 4.10-4.19 (m, 2H) , 7.04-7.18 (m, 3H) , 7.22 (d, J= 7. 6Hz, 
1H). 

r«o4 8mg^»j (4 g ) tmm<D^mx-mmm^x, mm^t 
&m 5 2 m g %m-@Lmfe t ut#tc 0 

MS ra/e (ESI) 427 (MH + ) . 
[0 3 9 2] 

mum 9 2 ) 



[0 3 9 3] 

(9 2 a) 

( 2 - {4 - T2- (3. 3. 5, 5-rh7^f/^P^^ ) Z 

is *5<tr^ 

K ^^_ (2- {4- T2- (3. 3. 5. 5^±y^±Jki^ E^±^2k 



10 
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Tk&fcV f^7/K = "7^ (17 8mg, 4. 6 8mmol) £r££7.k^f7 
fcKa77^ (15mL) m»»U ^##ffl^T^^Mt?^ L7c 0 
?fclz:. »£M (9 1) T«i£*Lfc2- {4- [2- (3, 3, 5, 
ff-AsZ/? n^^i/M 7*=/W] tf^^v 5 ^- 1 --f/i^^/W ->^n-7°n./^ 
y^/l/^yixf;i/x^7^ (lg, 2. 34mmol) OiTkrhyt Kn7 
9^ (15mL) Sg^&flPx., ^UX* 1 3 0 ftMW bfc 0 SJ^Ml^^o 
fb^-by^-^ (lg) Sr*P^> S*Sr5fc#3&^-J&^e,7k (0. 4mL) Srlfc^fc: 

Lfc 0 (2 - {4- [2- (3, 3, 5, 5-rh7^f^P^ 

3mg?riMii:tT, (2- {4- [2- (3, 3, 5 

is? n^fn * $ / —)V 5 9 6 m g ^r&l'fejfiJtfc'fe t LTifc, 

: 1 H-NMR (400MHz, CDC1 3 ) 
5: 0.26 (q, J= 4. 8H, 1H) , 0.83-0.88 (m, 1H), 0.92 (s, 6H) , 1.12 (s, 6H) , 
1.15-1.46 (m, 8H), 2.24 (dd, J= 13. 2, 13. 2Hz, 1H), 2.60 (br, 4H) , 2.75 (dd, 
J=13.2, 5.2Hz, 1H), 2.87-3.00 (m, 4H), 3.12 (dd, J= 13. 2, 13. 2Hz, 1H), 3.55 
(tt, J= 12.8, 2.8Hz, 1H), 4.02 (dd, J= 13.2, 5. 2Hz, 1H), 7.04-7.16 (m, 3H) , 
7. 21 (dd, J= 7. 6, 1. 6Hz, 1H) . 
OHO 1 Htt4#3£"C#** i oyto 
Y=7^^tfc : X H-NMR (400MHz, CDC1 3 ) 

6 : -0. 41-0. 47 (m, 1H) , 0.49-0.55 (ra, 1H) , 0.90 (s, 6H) , 1.12 (s, 6H), 
1.15-1-47 (ra, 8H), 2.30 (dd, J= 12. 8, 7. 2Hz, 1H) , 2.44 (dd, J= 12. 8, 6. 4Hz, 
1H), 2.70 (br, 4H), 2.94 (t, J= 4. 8Hz, 4H) , 3.45-3.60 (m, 3H), 7.04-7.17 (m, 
3H), 7.21 (dd, J= 7.2, 1.6Hz, 1H) . 
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[0 3 9 4] 

(9 2 b) 

}s^^^— 1- ( 2-7* h*J^2i?2k¥-? ^VWi^ZkO -4- [2- (3 



TKift-fl^ MJ (6 0%, ifitt) (31mg, 0. 78mmol) WfA- 

^7 5K (3mL) fc:JH5»U »#ffl^T^&-eM# b/c 0 r<Dli« 
fc. HJfeM (91a) "Tffilj&StLfc h7y^- (2- {4- [2- (3, 3, 5 
5 — =r y 7^f-;Vi/^ u-^^vvk) rz^^/U] t°^<7 v^— 1 — f/lo*^vW 
fcVl") ^/-/V (60mg, 0. 1 5 6 mm o 1 ) <£> fVl-'^A' 
(3mL) S&ifc&AH*., IU#:#T^ 3 0 ftmMW bfc ^(DKJSSS^ 
Sr7K7K"e^*P Ufc^. 3— K^^>-(0. 0 15mL, 0. 2 4 1 mm o 1 ) £r 

^vF^77^- mm^?-^/^?^) t«t, h7^-l - (2- 
^ ]. 3rv^ 'f-jUZs? u^fu \£;Uyt =f-;V) -4- [2— (3, 3, 5, 

u^^l/M 7^~/V} fc°^7 v^y 2 8 m g lrHfe» i lt#fc 




406 



WO 2005/063705 



PCT/JP2004/019795 



l H-NMR (400MHz, CDC1 3 ) 

6: 0.42-0.48 (m, 1H) , 0.49-0.55 (m, 1H) , 0.80-0.96 (m, 2H), 0.92 (s, 6H) , 
1.12 (s, 6H), 1.13-1.35 (m, 4H) , 1.40-1.48 (m, 2H) , 2.36 (dd, J= 12. 8, 6. 8Hz, 
1H), 2.39 (dd, J= 12.8, 6. 8Hz, 1H), 2.66 (br, 4H) , 2.94 (t, J= 5: 2Hz, 4H), 
3.22 (dd, J= 10.0, 7.2Hz, 1H), 3.32 (dd, J= 10.0, 6. 4Hz, 1H), 3.34 (s, 3H) , 
3.57 (tt, J=12.8, 2.8Hz, 1H) , 7.04-7.17 (ra, 3H), 7.21 (dd, J= 7. 2, 1. 2Hz, 
1H). 

m g £r#7c 0 

MS m/e (ESI) 399 (MH + ) . 
[0 3 9 5] 

mw*\ 9 3 > 

y=7l/7,— \— ( 2 — yjvUr c* ^ ^JV-S? uy°u -4- [2— (3 



HJfc^J (9 2 a) ^^T^it^fc (2- {4 - [2- (3, 3 

5, 5 — 7^ f 7^f-/>^ ta^^^yU) 7x^/1/] v 5 ^- 1 — -T f- 

,V) U7°n \f;v) * ¥ / ( 6 0 m g , 0. 156 mm o 1 ) <D ? o n 

t<*^ (5m D y«f h y ^/^y k (dast) (o. 
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0 5 2mL, O. 3 9 4mmol) ^Oi, £**BB^TfcSm^ 2 H#|HHfc#U 

77^ (gfiggcc^ /l^/^:7°^ ^) tilL, f7^~l- 
f/^nT'nWf/l') -4- [2- (3, 3, 5, 5 -*r Y 7 * =5~JVls? 
u^^y;v) -7s.zz.flA lf^7 1 7 m g Srifei^ LT#fc 0 
^-NMR (400MHz, CDC1 3 ) 

5: 0.50-0.64 (m, 2H), 0.92 (s, 6H), 0.93-1.03 (m, 1H) , 1.05-1.47 (m, 13H), 
2.32 (dd, J=12.8, 6.8Hz, 1H), 2.45 (dd, J= 12. 8, 6.0Hz, 1H), 2.69 (br, 4H) , 
2.94 (t, J= 4.8Hz, 4H), 3.56 (tt, J= 12.8, 2. 8Hz, 1H), 4.21 (ddd, J= 48. 8, 
9.6, 7.2Hz, 1H), 4.34 (ddd, J= 48. 8, 9.6, 7. 2Hz, 1H) , 7.04-7.17 (m, 3H) , 7.21 

(d, J= 7.2, 1H). 

1 6 m g Sr#7cic 
MS ra/e (ESI) 387 (MH + ). 
[0 3 9 6] 
(0©»J 9 4 ) 

(2 - {4- T2- (3, 3, 5, 5-fh7^f^P^^ 
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[0 3 9 7] 

(9 4 a) 

h"7l/^- (2- {4- [2- (3, 3, 5, 5-fh7^f/^P^^ 

fyy^-l- (2—^ p nt^jv*/? n^u \f/u^^/u) -4- [2- (3, 
3, 5, 5-fb7^f;^P^^) Z ^1 ^izi^ 



(9 2 a) ^:^X®B££*Lfc f7^- (2- {4- [2- (3, 3 

v-^ a7°p tf/U) 7^ ^ J —IV (60mg, O. 156 mm o 1 ) P p 

(5mL) ^«r N ^*#H^iT^?a0 o C^#b7^o iOl^C, 
f y ^=P/l^T 5: V (0 . 065 mL, 0. 468 mm o 1 ) *3 £tM 9 isx/lsft 
=/>^npK (0. 0 18mL, 0. 2 3 3 mm o 1 ) ^JW^Px^ I^^#T*C 
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fc 0 #e>*Lfd&i££r. v^^W/^^i/K (3mL) fcB?§fl?U ^Kl^h 
7 7^7y^^-^3^K (1 2m g, 0. 0 3 2mmol) Wvry 
fcjJVVA (34mg, 0. 5 2 2mmol) ^rJDx.T. 7 0 °C~? 2 fl#MflE 

^j^n^h^^- (i^gi^^vi//— ^ >o h^>-^- (2 

-{4- [2- (3, 3, 5, 5-Tb7^f"/V^P^^) Z7 =r.=-/V} tf 
1 -^/t^^/W v/^n7°ntVk) Tir h — h V ^8mg SrMfeffitK 
<®)bVX, £bKs b7^-l- (2-^ an^^/Wiy^ n7°nt°/v^f;v) 
_ 4 _ [ 2 — (3, 3, 5, 5-f fy^f/^^n^^) 7 

f7^- (2- {4- [2- (3, 3, 5, 5-fh9^f^O^^ 

L H-NMR (400MHz, CDC1 3 ) 

5: 0.53-0.65 (m, 2H) , 0.87-1.00 (m, 8H) , 1.12 (s, 6H), 1.22-1.47 (m, 6H) , 
2.30-2.50 (m, 4H), 2.67 (br, 4H) , 2.94 (t, J= 4. 8Hz, 4H) , 3.56 (tt, J= 12.8, 
2.8Hz, 1H), 7.04-7.17 (m, 3H) , 7.21 (dd, J= 7. 2, 1. 6Hz, 1H) . 
yyl/y^-X- Wf^) -4- [2- (3, 

3, 5, 5 -T V s ? t^tv*/? u^^-Z/fV) -7^=.;v\ t°-^ : 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.55-0.66 (m, 2H) , 0.92 (s, 6H), 0.94-1.11 (m, 2H) , 1.12 (s, 6H), 
1.13-1.46 (m, 6H), 2.33 (dd, J= 12. 8, 6. 8Hz, 1H) , 2.45 (dd, J= 12. 4, 6. 4Hz, 
1H), 2.68 (br, 4H), 2.94 (t, J= 4. 8Hz, 4H) , 3.47 (dd, J= 11.2, 7. 6Hz, 1H) , 
3.50 (dd, J= 11. 2, 7.6Hz, 1H), 3.56 (tt, J= 12. 8, 2. 8Hz, 1H) , 7.04-7.17 (m, 
3H), 7.21 (dd, J= 7.6, 1. 2Hz, 1H) . 



410 



WO 2005/063705 



PCT/JP2004/019795 



[0 3 9 8] 

(9 4 b) 

h^>^- (2- {4— [2 - (3, 3, 5, 5-ff7^f/^P^v';l/ 

5 




ON 

mmm (94a) -e# e>*wt h ^ (2- {4- [2- (3, 3, 5, 5 

7-feb=M)/U (8mg) ^^an^^yfc^U 4 N^fb7X 

MS m/e (ESI) 394 (MH + ). 
15 [0 3 9 9] 

mmm 9 5 ) 

Y"7iy^— 1- ( 2 - ^ P P ^ f P 7°P HV^^ f -4- [2— (3, 
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• HCl 



mmm (94 a) t#^tf7>^-i- 

/l^^/O -4- [2- (3, 3, 5, 5 — T f7^f/^^ D^df-^/l^) 7 m 
^/k] i>> (1 9 m g ) £rv^ n a ^ ^ U> 4 Nitt-fbTK*^^ 

-felSlf^^fMS'fh^ 2 2 m g 3r#fc 0 
MS m/e (ESI) 403 (MH + ). 
[0 4 0 0] 
(^»J 9 6 ) 

( 2 — j^ns^jL ^JU^^/U) —4— [2- (3, 3, 5, 5 — b 

7^ ^/P-jy^ T-t^^-jy/u) Z^BZkJ t^vv^ 




[0 4 0 1] 



(96a) 

2 — ff-fl/— 1 ■^v / ^ p/p ^^-^/W^/l^b K 
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H 



^-drf-y u ]) F ( 0 . 9 16ml, 10. 5mmo 1) 0*7k^np^ 
(lOmL) ^^r^^lS^T^f^M- 6 5 0 CJ^T^^*PUfc 0 
fekv^^/^A^^^ K ( 1 - 49mL, 2 1mmol) 1 5 5HKI)&*tt*C$R 

2 5 8mg, 3mmol) ©M^^nn^^y (5mL) jgtfRiSr 1 O #|iga>Jt 

-cmt b7t D i^#T-e 3 o &mmw&, ^(Dm&m^ h v =^^a^t 5^(4. 

18mL, 3 0mmol) ^0^ N mU^^^^r Kl#m$^fc 0 Si^^^^i-^ 

^. h7^W^itT, «ftt©IIM©t» 7 3 O m g 

[0 4 0 2] 

(9 6 b) 

1 - ( 2 - ^ fvj^g p 2! p ^Vl^ 22k) — 4— [2— (3, 3, 5, 5 — 7^ h 




• HCl 



;ffi#""J (8 b) ^^V^TMat^^fc 1 -[2 - (3, 3, 5, 5-rf7^^ 
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Upw^^i/A') 7=c~)V\ }£^ s 7^y ( 3 0 0mg, 1 mm o 1), (9 
6 a) -?fiBi& , *i;/fc2 l n^n^^^/W^V^t Kofe&fiftft 

(3 6 5mg) fcit5Tf7tKn77>' (lOmL) N b U Ti? b 

^v-Tk^bfS^*^ by ?A (4 2 4mg, 2 mm o 1 ) 3o J; 7j?jf^g£ ( o . 05 
5 7mL, 1 mm o 1 ) M^Px.. 1 5 B#F,H 3 0 Lfc £OSm##J 

10 \\L(D^^ • b^^^fffi^^irUT, 1— ( 2 - ^ 7^^v^^ p 7°P tVl^^ f ^) 

-4— [2- (3, 3, 5, 5— T hy^t/^n^i/;!/) ^^^/i/] 
7^16 3mgtl6»tliat#7to 
^-NMR (400MHz, CDC1 3 ) 

5: 0.24-0.32 (m, 2H) , 0.50-0.55 (ra, 2H) , 0.92 (s, 6H), 1.06 (d, J= 6. 0Hz, 
15 3H), 1.12 (s, 6H), 1.16-1.48 (m, 6H) , 2.18 (dd, J= 12. 4, 7. 2Hz, lHxO. 85), 

2.33 (dd, J= 12. 0, 6. 4Hz, lHxO. 15), 2.50 (dd, J= 12. 4, 6. 4Hz, 1H x 0. 85) , 
2.56 (dd, J= 12.4, 6. 4Hz, lHxO. 15), 2.67 (br, 4H) , 2.95 (t, J= 4. 8Hz, 4H) , 
3.58 (tt, J= 12.8, 2. 8Hz, 1H), 7.05-7.18 (m, 3H), 7.22 (dd, J= 7. 2, 1. 2Hz, 
1H), 

s &&mfc<nwmiy&® 1 5 6 m g sr^fc„ 

MS ra/e (ESI) 369 (MH + ). 
25 [0 4 0 31 

mmm 9 7 ) 
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1— [3— 2— (3, 3, 5, 5 — T h^^^S^^s? P^^rjj- — 1 — 



• HCI 
[0 4 0 4] 

(9 7 a) 

fc V Z7/U^-n ^ $ >7,jU7frlsM 2 — — 6 — ^ h p 7x=^x7f/^ 



2-7/Vtn-6-^i^o7iy^ (5g, 3 1. 8 3mmolh MJxf 
^ (22mL, 157. 8 4 mm o 1 ) $3 JzTJ^^ PP^i?^ (100m 
L) ©M^^, ^#H^T^-^^7— /^Sr^V^SPbfc 
t N YV7/V$-U*&>'7.jVifr^m.%fctifa (8mL, 4 7. 5 5 mm o 1 ) ^2 

MMfc&m 8 . 0 2 g £ UT#fc 0 

^-NMR (400MHz, CDC1 3 ) 

5: 7.52-7.63 (m, 2H), 7.98 (dt, J= 8. 0, 2.0Hz, 1H) . 
[0 4 0 5] 
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(9 7 b) 

l.-7;l/tP-3-^|>P-2- (3, 3, 5, 5-ff7^f/^P^t 
- 1 —zlzz/V) ^>"tf 1/ 




5 mtWi (9 7 a) -Cm^^fhfc hV yiV^ruJ. ^^^/Ufr^m 

-6-~ fn7i=;vx7r^ (2. 8 9 g, L Ommo 1 K HJiM (4 b) 
-C03t^tb7c4, 4, 5, 5 h7^f;V- 2 — (3 , 3, 5, 5 — h^J 
^;V^?v^*-f--l-^=-;V) [l, 3, 2]v f ^-dr-^J}?a^^ (3. 17g, 1 
2mmol), h/I^O- (3 0mL) jo=t ^ — }V (15mL) COSS-g^i^ 

10 'K»tMJ!>A (1. 6g, 15. lmmo 1) N MtK (0. 9 m L) *3 J: h 
( h ]J 7 *-~;V~fo^-7 ^ I/) y*7i/$& (O) (1. 15g, 1 mm o 1 ) 
l^ffflMTmi 0 0^C-t?2B#f H m#L-fc o KJ£?JI^#>^@»^F- 

T'«^ LT, WMfc&m 2 . 2 5 g t UT#7b 0 

^-NMR (400MHz, CDC1 3 ) 

5 : 1.04 (s, 6H), 1.07 (s, 6H) , 1.42 (s, 2H), 2.07 (s, 2H) , 5.34 (t, J= 2. 0Hz, 
1H) , 7. 23-7. 29 (m, 1H) , 7. 33 (ddd, J= 8. 0, 8. 0, 5. 2Hz, 1H) , 7. 54 (ddd, J= 
2 0 8.0, 2.0, 1.2Hz, 1H) . 

[O 4 0 6] 
(9 7 c) 

3— — 2— (3, 3, 5, 5 - T h 7 ^ f /^^^ P^^f - 1 
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(9 7 b) TM3t$tLfc 1 -y/U^-u - 3 — =• h n — 2- (3, 3, 5 
, 5 — T V "7 t^-J^t n^^i?-— 1 — =c~;v) -<^if>- (2. 2 5g, 8. 
1 lmmo 1 ) (D^Z J— JV (4 5mL) %&&L\^ EMtT = V A (15 0m 
5 g, 2. 8mmo 1 h 7k (1 5mL) *5«fctW)fe6& (l. 6g, 28. 65m 

mo 1) «rAB^. x 0°CT*2B#^ii*fL.fc o KJfc^*& Sritifi U 

mm &M3z L X , « £r?^JiT$t$i L 7c 0 # b tLTc^jg N H ^ V * ^s^X V A 
10 ? xi-^ \-?=7~7 A— mWi^^/^-f* is) IftMLT, flift^6 3 2m 

'H-NMR (400MHz, CDC1 3 ) 

<5 : 1.06 (s, 6H), 1.09 (s, 6H) , 1.44 (s, 2H) , 1.96 (s, 2H) , 3.86 (brs, 2H), 
5.51 (t, J= 1.6Hz, 1H), 6.43 (ddd, J= 8.4, 8.0, 1. 2Hz, 1H) , 6.46 (ddd, J= 
15 8.0, 1.2, 0. 8Hz, 1H), 6.96 (ddd, J= 8. 4, 8.0, 6. 4Hz, 1H) . 

[04 0 7] 
(9 7 d) 

1- 2- (3, 3, 5, 5— 7" h7^^-/^^n^^i^— l — 




- (3, 3, 5, 5 -T h7 



417 



WO 2005/063705 



PCT/JP2004/019795 



* ^jV-yp n^^rih— 1 — zz.zzA') 7x^V7 5;y (6 2 3mg, 2. 5 2 mm 
o 1) 01, (7mL) Ig^^s If* 

) T^til (5 6 0mg, 3. 1 4 mm o 1) ^rJn^T, ^Sf#H^T^^ 

m 2 o o <c-e 5 mwmWMU bfc 0 ^J^^K K^^^^^Sr^lH^U 

10 fUM^I^ 2 1 4 m g Srgfcjt&fa*^ i: LXt#7c 0 

X H-NMR (400MHz, CDC1 3 ) 

5: 1.05 (s, 6H), 1.08 (s, 6H) , 1.42 (s, 2H) , 2.06 (s, 2H) , 2.95 (brs, 8H), 
5.43 (s, 1H), 6.74 (ddd, J= 8. 4, 8.0, 0.8Hz, 1H), 6.79 (d, J= 8. 4Hz, 1H), 
7.12 (ddd, J= 8. 0, 8.0, 6. 4Hz, 1H) . 
15 NH0 1H(i#fl?t^^ot 0 

[0 4 0 8] 
(9 7 e) 

1— [ 3 -^yl^a— 2 — (3, 3, 5, 5-T hy^f^^^P^f-l- 
?^=-)V\ -4- (ff7tKPb°7y-4-^;Mf/V) bf-^S^ 

20 ^MM. 



• HCI 

mMM (9 7d) X^^tLfcl- [3-77/^n-2~ (3, 3, 5, 5 — 
r hy^f/^^^^f-l-^^) ~7 ^=-7^1 (115mg, 
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0 . 3 6 3 mm o 1 ), 7 F7t > — 4 -^^/Wf t K ( 6 2 m g , 0 

. 543mmol) 33±tff f7t Kp77^ (7mL) M^Tir 

h ;3 rv'7kift{S7itfP , 7^ (15 4mg, 0. 7 2 6 mm o 1 ) ir@^H(0 
. 021mL, 0. 363 mm o 1 ) %WfcM%-^ ^U~^ 1 0#f^ 3 0 Ufc 

y 1 ;^7A^P-7b^77^- (^1^^/^/^^ -e^f^bT. 1- [3 
— :7A-2j-n-2— (3, 3, 5, 5 — T b As**/ 9 t=z-^f— 1 — a^=./U) 

10 ~7 ^ -4- (ff7tFnfe°77-4-^;Mf^) tX7^yi0 8m 

g Wfe&i: bT#fc 0 

J H-NMR (400MHz, CDC1 3 ) 

5: 1.06 (s, 6H), 1.08 (s, 6H) , 1.23-1.28 (m, 2H), 1. 65-1.83 (m, 3H), 1.42 
(s, 2H), 2.06 (s, 2H), 2.21 (d, J= 7. 2Hz, 2H) , 2.48 (brs, 4H), 2.99 (brs, 
15 4H), 3.38 (td, J= 12, 2. 4Hz, 2H), 3.94-4.00 (m, 2H), 5.42 (s, 1H) , 6.72 (ddd, 

J=8. 0, 8.0, 0.8Hz, 1H), 6.77 (d, J= 8. 0Hz, 1H), 7.10 (ddd, J= 8. 0, 8.0, 6. 4Hz, 
1H). 

20 Lfc 0 £OH#«r«BEftJftU ^Jgft^ 9 7mg^&feg^ L-T#7c 0 
MS m/e (ESI) 415 (MH + ). 
[0 4 0 9] 
(l»M 9 8 ) 

(R) —1-^^/1^—4— [2- (4, 4 — it^c^/Vis? E^±^2k) — 4— ( 
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y 



• HCI 



[0410] 

(98a) 

(R) — [2— (4, 4 --y^J-jV*/? n^^rjx/p) —4— (3-^Fm°P 




(3 8 c) XM^£frlfr4- [4 -t/n^e- 2 - (4, 4-v^^v^ 
n^^vvk) :7rc— AO v>;x— l — t — -ff-zv^^T/v (4 

5 4mg, 0. 94 7mmo 1 K (1 OmL) > (R) — 3— ^ h^ri/t: 

npi?y ( 1 9 6 m g , 1. 42 mm o 1 ) N tMJ^At-/h^>K 

(3 8 0mg, 3. 9 5mmol) N h V — t — ^f-Asifr*. ^7 J^f- h 7 r7 tVfr 
xii$.\s— Y (8 4mg, 0. 2 9 mm o 1 K %5 X IJWf PSc^ (II) (3 

2m g, 0. 14mmo 1) (DU^mit, S*#K^iT. «. 9 0 °Ct? 5 B#50}f 

MV-Xs WMfc&m 1 9 3 m g Srgfclt&Sffci: LT#7t„ 
X H-NMR (400MHz, CDC1 3 ) 

5 : 0. 82 (t, J= 7. 6Hz, 6H), 1.16-1.29 (m, 4H) , 1.47 (s, 9H), 1.48-1.68 (m, 
8H), 2.07-2.14 (ra, 2H), 2.74 (brs, 4H) , 2.93-3.03 (m, 1H), 3.13 (br, 4H), 
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3.28-3.51 (m, 7H), 4.05-4.11 (m, 1H), 6.38 (dd, J= 8. 8, 2. 8Hz, 1H), 6.43 (d, 
J= 2.8Hz, 1H), 7.01 (d, J= 8.8Hz, 1H). 
[0411] 
(9 8 b) 

(R) -1- [2- (4, 4 —*?z^<f-jy%/9 n^^r->-/Ix) -4- (3-^ 




mmm osa) -canst & tut (r) - [2- (4, 4-^ ; ^ a ^ 

—4- (3-^ f^vt°ay v'y-i — f/p) v'^rz/v] tr^7^>-— 1 

-^MVit-^V^f^ (1 9 3mg, O. 3 8 6mmolK M)7^ 
^- p ( 0 . 5 m L , 6 . 4 9 mm o 1 ) $$£ TIV? u n ^ ^ zs ( 3 m L) (D 

m&m*. mm.x« 1 4 b#p r i 3 0 ufc D s^ss^ & * ?k -e l & as h 5 
6 o m g &mm&m^yo t lt#&, 

'H-NMR (400MHz, CDC1 3 ) 

5 : 0.80 (t, J= 7.6Hz, 6H), 1.15-1.30 (m, 4H), 1.42-1.66 (m, 8H), 2.07-2.14 
(ra, 2H), 2.79 (t, J= 4. 8Hz, 4H) , 3.02 (t, J= 4. 8Hz, 4H), 2.92-3.00 (m, 1H) , 
3.28-3.51 (m, 7H), 4.05-4.11 (m, 1H), 6.39 (dd, J= 8. 4, 2. 8Hz, 1H), 6.43 (d, 
J= 2.8Hz, 1H), 7.07 (d, J= 8. 4Hz, 1H). 
NHCD 1 Hte#^£^ofc D 
[0412] 
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(9 8 c) 

(R) [2- (4, 4 - ^xf/l/j/^ vz^^ris/ls) — 4— ( 

3-^ h»^tfpy^y-i->f/i/) tf^y-^^ *^g» 




5 . mMM (9 8 b) T*W&£tl1t (R) -1- [2- (4, 4 - v^^vWx^ n 
'^V/I') -4- (3 — 7* h^i/fcfinyv 1 ^ — 1 — s( /is) -7 /V] fcf-i^i^^ 
CDfl^^^ (1 6 0 m g ) % rf'J-JVTAr? t K ( 0 . 0 5 2mL, 0. 584 mm 
ol) *Jitffh7t Kp77> (7mL) O^t, h JJ Tir f v'TkSt'ffc 
{5 5 Sf ^ ( 1 6 4 m g , 0. 774mmol) h g^Bfe ( 0 . 0 2 2 m L 

10 ,0. 3 8 4mmol) SrNSifcfln&v SiftT? 1 B#Wift£ Ufc D RjESJS-a-lfefcB^K 

^^-/^ &xM&R\Bmft&k-r v v ^^K^m^u^xmrn^^xmia & 
7^-7 mm^ ; f-^y^^^-^) tswkilt. (r) -i-^/v-4- [2 

15 - (4, 4 -v^t^vvv-^ n^3f->W) -4- (3-^ h tfu JJ v 5 ^— 1 — 

^ ^^./i^] tf^^ i 7 o m g ^mm^mw^o t Lt#fc 0 

^-NMR (400MHz, CDC1 3 ) 

5 : 0. 80 (t, J= 7.6Hz, 6H) , 0.94 (t, J= 7. 2Hz, 3H) , 1.15-1.40 (m, 6H) , 
1.45-1.70 (m, 10H), 2.06-2.14 (m, 2H), 2.36-2.43 (m, 2H), 2.57 (br, 4H) , 2.84 
20 (brs, 4H), 2.90-3.00 (m, 1H) , 3.27-3.50 (m, 7H), 4.05-4.10 (m, 1H>, 6.37 (dd, 

J= 8.8, 2. 8Hz, 1H), 6.42 (d, J= 2. 8Hz, 1H), 7.08 (d, J= 8. 8Hz, 1H) . 

r fit: n & * ? ^\zMM U 4 Nmk7kmBM^?-M^fc%:M?ttL 0 £ <o 
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MS ra/e (ESI) 456 (MH + ). 
5 [0413] 

mmm 9 9 ) 

1 p/p tVl^^-A— 4 - [2— (3, 3, 5, 5-tF7^/^p 




10 [0414] 

(99a) 

4— [4-^p^-2- (3, 3, 5, 5 — b Z * ?2k^JL P^jtkZk) Z £ 




15 §*I«J (8 a) -C^ot$Hfc4- [2- (3, 3, 5, 5-f h7>f"/W 

nr^drv'/V) y=c=^/U2 b°^<^ v 5 ^- 1 — tf/l'tff^Bft t -^f;l/x^f ^ (2. 
9 3-g, 7. 3 1 mmo 1 K »^ hU^A (6g, 73. 1 4 mm o 1) *5£ 
tl^V^y— A* (5 OmL) Ol^l^ J!:3?i (0. 3 7m L, 7. 22 mmo 1 
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t^mm^m^-kM^^mks mfcrnBtrvy fr^-ciaftufc- $tmm^m^ 

4— mm^^/^**)-^ TflLT, 11;^^ 2. 6 7 g ^-feflni, i: 
LT#7c 0 

1 H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.10 (s, 6H), 1.12-1.45 (m, 6H) , 1.49 (s, 9H) , 2.79 (brs, 
4H), 3.48 (br, 4H), 3.54 (tt, J= 12.4, 2. 8Hz, 1H), 6.93 (d, J= 8. 4Hz, 1H), 
7.25 (dd, J= 8. 4, 2.4Hz 5 1H), 7.32 (d, J= 2. 4Hz, 1H). 
[0415] 



4- [2 - (3. 3, 5. 5-T h7^f^^ o — ^cisM -4-^7/- /± 



mmm 09 a) -zmtzfrit*- [4-^0^-2- (3, 3, 5, 5-^ 

^X^7V (1 5 Omg, 0. 3 1 3mmo 1 K 2- (by ^^/l^Ti") ^7/- 
/V (0. 16mL), ^ojb-fev-17A ( 1 0 7 m g , 0. 70 4mmo 1 ) $5 £Xf 
(8mL) ©j|^it N T^b^^f^ (fy7x-;^^7^ y) ^7 
(0) (4 Omg, 0. 0 3 5mmo 1 ) SrJHxL. MlOOttfSfi 

^;V/^~7$ V) X*mm UT, HUH-ffc^* 1 1 5 m g &gfc3tfe#£ill ^ UT#7c 



(9 9 b) 
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X H-NMR (400MHz, CDC1 3 ) 

8: 0. 94 (s, 6H), 1.12 (s, 6H) , 1.15-1.46 (m, 6H) , 1.50 (s, 9H), 2.87 (brs, 
4H), 3.56 (tt, J= 12.4, 3. 2Hz, 1H) , 3.59 (br, 4H), 7.09 (d, J= 8. 4Hz, 1H), 
7.28 (d, J=3. 2Hz, 1H), 7.69 (dd, J= 8. 4, 2. 4Hz, 1H), 7.84 (d, J= 3. 2Hz, 1H), 
7.88 (d, J= 2.4Hz, 1H) . 
[0416] 

(99c) 

1- [2- (3, 3, 5, 5 h7^f/^ u^^rjy/U) -4-^7-^.-^ 
— 2 — f;^7i E^k] 




(9 9 b) -e^3t$^7t4- [2- (3, 3, 5, 5-fh7^W 
^a^^-^/l-) — 4 - fT/^- 2 -^;l/7i^;u] tVy^y-i-^/^ 
^t-7*f^x7T4/(113mg, 0. 2 3 4mm o 1 K MJ7/^P||t 
(O. 3mL N 3. 8 9mmol) $3 it^v 5 ^ c n * ^ ^ (2mL) OS^Iil: 

„ ^ia-t? 1 0f ffl 5 0 bfc D RjfcM&'Wi&TkTk^M t, 5 N^fifcffc; 

^/©fe^J5fe#) 9 1 m g Sr^feg^i LT#7h 0 
l H-NBR (400MHz, CDC1 3 ) 

6: 0.94 (s, 6H), 1.13 (s, 6H) , 1.16-1.50 (m, 6H) , 2.90 (t, J= 4. 8Hz, 4H), 
3.05 (t, J= 4.8Hz, 4H), 3. 56 (tt, J= 12. 8, 2. 8Hz, 1H), 7.10 (d, J= 8. 4Hz, 1H) , 
7.26 (d, J= 3.2Hz, 1H), 7.68 (dd, J= 8. 4, 2. 4Hz, 1H) , 7.82 (d, J= 3. 2Hz, 1H), 
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7. 86 (d, J= 2. 4Hz, 1H) . 
NHOIH WWfcX ^ & fr>o 7c 0 
[0417] 
(9 9 d) 

[2- (3, 3, 5, 5 — X h^^^/^V^P 



nmw (9 9 c) T*t$nfci- [2- (3, 3, 5, 5-7^7^^ 

^a-\^vvl/) - 4 - f 7 /^/V- 2 - ;l^7 x tf^^v 5 ^ (15mg, 

0. 0 3 9mmol),77n/P^/WtK(0. 0 0 6mL, 0. 0 
8 Ommo 1 ) jo^rf^t Fn777 (2mL) <£>m^*^ MJ7t f^f 
v'TkiftB^itfJ)!)^ (2 1mg, 0. O9 9mmol) tWm (O . 0 0 
3mL, 0. 0 5 2mmol) Sr)H^nx.> ^fiT' 1 BfPfO 4 0 W bfc 0 SJfc 

NH-7^W7^^vf^77^ mm^^/^^-y-^) XmML-X 

N 1 -v^n^n fc:VW^-/k-4-- [2- (3, 3, 5, 5-7F7^f/^7 
u^^rZ^/U) -4-f77^ ;V-2-/f;i/7s=/l^] lf-<^^^Sr#fco 
u n * U 4 N^7K*S^^^-/W»^n^^o 

UT#7c 0 
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MS m/e (ESI) 438 (MH + ). 
[0418] 

(mmm 100) 

l-^p/pWf/I/-4- [4-b°U 2- (3, 3, 5 




• 2HCI 



[0419] 

(1 OOa) 

4— [4-1:^^-2-^(^-2- (3, 3, 5, 5-fh7^f/^^P 




(9 9a) TM5t^tb7c4- [4-^13^—2- (3, 3, 5, 5 -T 
h 7 7* ^ d 7 =a =^/V\ fc 9 ^ 7 I/— 1 — # /U^S t — 7^/U 

X7f/Kl00mg, 0. 2 0 9mmo 1) N 2- (f^f/Uff) tlv'y 
(O. 0 8mL, 0. 2 5 mm o 1 h &>iiWzisy~ J* (68mg, 0. 448m 
mo 1 ) fcJ^v^^f-V (1 5mL) COm&VB\Z. 7 h7*c7 ( h V ~7 jU 
i£7~7 4 » s* 1 7i?& A (0) (2 5mg, 0. 0 2 2mmo 1) ^Di s Ii# 
KSCTte*H& 9 0 °CT? 3 L7c 0 SJ^^fe^^^^^^nx.X^^#I 
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'H-NMR (400MHz, CDC1 3 ) 

8: 0.94 (s, 6H), 1.13 (s, 6H), 1.16-1.49 (m, 6H) , 1.50 (s, 9H), 2.88 (brs, 
4H), 3.59 (br, 4H), 3.61 (tt, J= 12.8, 3. 2Hz, 1H), 7.15 (d, J= 8. 4Hz, 1H) , 
7.19 (ddd, J= 7. 2, 4.8, 2.0Hz, 1H), 7.68-7.76 (m, 3H), 7.89 (d, J= 2. 4Hz, 
1H), 8.68 (ddd, J=4.8, 1.6, 0. 8Hz, 1H). 
[04 2 0] 
(10 0b) 

1— [4 - b° ]) 2 — 2 - (3, 3, 5, 5 —T b Z ^ 



(10 0 a) T?i£jt£*Wt4- [4-fc°y v^- 2--f/t— 2- (3, 
3, 5, 5 — T b 7* f-Jl'Z'? n^dp-^/l/) 7 tf^? v 5 ^— 1 — #^a£ 

y|t-/f/^T/V(4 2mg, 0. 0 8 8mmolk h U ^7^n g^St ( 
0. ImL, 1. 3 0mmol) *5 £ U?v^ a o ^ & 1/ (lmL) ©iH^^Sr. 

mm-v i 7 utra 5 o ftmw Lfc 0 kj^^j^^tm u ^rcs ntK^ 

l H-NMR (400MHz, CDC1 3 ) 

5: 0.94 (s, 6H), 1.14 (s, 6H) , 1.17-1.52 (m, 6H), 2.90 (t, J= 4. 4Hz, 4H), 
3.05 (t, J= 4. 8Hz, 4H), 3.61 (tt, J= 12.8, 3. 2Hz, 1H), 7.14-7.18 (m, 2H), 
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7.66-7.75 (ra, 3H) , 7.87 (d, J= 2. 0Hz, 1H), 8.66 (ddd, J= 5. 2, 1.6, 0. 8Hz, 
1H). 

NH(7)1 Hte^^Tf^ft^ofCo 
[04 2 1] 
(10 0c) 

[4 2 — ^ JV— 2 - (3, 3, 5 



(10 0 b) T?Sft3t$tbfel- [4-t°y v 5 ^- 2-^/1/- 2- (3, 
3, 5, S-rb^^f^^P^^) 7 ^~JV~\ tVy^y (lOmg, 
0. 0 2 6mmo l) v ^a/p/^jj/W^ft K (0. 0 0 4mL, 0. 0 
5 4mmo 1 ) $3 XXfiT h^t Kn77^ ( 2 m L) (DWk&m^ b D7t b ^ 
^KiftS^ttMJ^A (1 4mg, 0. O6 6mmol) £M(0. 0 0 
2mL, 0. 0 3 5mmol) *mfrM%-^ 4 0 #|RJjfc# hfc 0 

J/*^7^o^h^77^- (g^gfe^^/v/^^-^^) ttlLT, 1- 
i/^n/n Wf;l/-4- [ 4 - bf JJ v 5 ^- 2 — >f /V— 2 - (3, 3, 5, 5 




• 2HCI 



429 



WO 2005/063705 



PCT/JP2004/019795 



MS m/e (ESI) 432 (MH + ). 
[0 4 2 2] 

mmm iod 

1-^/^-4- [2- (4 - t —-^f-fV^^ -5- (lH-^f 

7 y* —7^ - 5 — 7i ^ v? ^ 




[0 4 2 3] 

(10 1a) 

[4— (4 - t z^giA^g Er^±>2k) -3— (4 n^vk^iz 1 - 
yyy) ;y^~/y] y^y~ ;v 



HO 




7K*ft:y ^AT/l^ — y-A (2 9mg, 0. 7 6 4mmol) ^t^tKt" h y 
t Ko77y (5mL) «Lfc„ r.tf>«». 4- (4-t-^/l-v'y 

p-^vyy) - 3- (4 -y^;v\f^ -Ji/- i — fyiy> goM^y^/y^y^ 

/y (3 0 8mg, 0. 74 3 mm o 1 ) (DMyKT hy t Kn77^ (5mL) *g 
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M (2 6 2mg) ^m&vk^^te&bfr (0. llmL) KM 

T#fc 0 

^-NMR (400MHz, CDC1 3 ) 

6 : 0.88 (s, 9H x 0.6), 0.90 (s, 9H x 0.4), 0.94 (t, J= 7. 2Hz, 3H x 0.6), 
0.95 (t, J= 7.2Hz, 3H x 0. 4), 1.08-1.98 (m, 13H), 2.38-2.44 (m, 2H), 2.59 
(brs, 4H), 2.89 (t, J= 4. 8Hz, 4H x 0. 6) , 2.90 (t, J= 4. 8Hz, 4H x 0. 4) , 2.97 
(tt, J=12.4, 2.4Hz, 1Hx0.4), 3.37 (tt, J= 5. 2, 5. 2Hz, 1H x 0. 6) , 4.63 (s, 
2H), 7.04-7.08 (ra, 1H), 7.11 (d, J= 1. 6Hz, 1Hx0.4), 7.17 (d, J= 1. 6Hz, 1H 
x 0. 6) , 7. 20 (d, J= 8. 0Hz, 1H x 0. 4) , 7. 40 (d, J= 8. 0Hz, 1H x 0. 6) . 
OH© 1 H«#^T?# f£fro 7c D 
[04 2 4] 
(10 1b) 

4— (4 — t — 3- (4 — T/^UfcV^ 1 — >f 




H 



mmm doia) -em&zfctc [4- u- t-yt^n^ - 

3- (4 --f^-;V\f^Vly- 1 — V =^^V\ * ? J —;V(0%.^m (2 
9 4mg) N |ftvy^> (IV) (1. 3g, 14. 9 5mmol) fci^o 
P/fvW* (l5mL) (Dm&Vo&4 0^P»m«bfc o KJS«^ Sr*jg 
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[0 4 2 5] 

(10 1c) 

4— (4 - t - y^/U-y? u^^jy/U) —3- (4-7'f/^X7v?y- j £ 




H 



HJfeM (10 1b) T*t£;ftfc4- (4- t --ff-tv*/? u — 3f$/yl0 -3 
- (4-yf;VtX7</y-i — f/^) xyXT^rk KCt^fe (2 4 7m 
g), IfttKP^rWy^^A (13 4mg, 1. 9 3mmol) fcit/x 
^/-/MlOmL) Oll^fcSStH)^ (19 3mg, 2. 3 5mm 
o 1) (1. 5mL) £rttl?U ^a^2^jf#U7c 0 SJ^##f ^JctMc 

tts U7t 0 ^bfc^ii?r^p^7k-e?jfc#f^s is/jaw-?- h y ^A-e^bfc 
o mm&MfrTmmfe, 11^0^4^27 im g ^ 

[0 4 2 6] 

( 1 0 1 d) 

4-" (4 - t t2^.^^;u) -3- (4-^;Vb^7v i >--l — < 
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NC 



mnm cioic) xm^ntcA- u- t-^^^^^/io -3 

2 6 9mgK y^7V-fc~ ;V? a y F (0, llmL, 0. 8 6 2mmol 

5 K t°U v?^ (0. 11ml, 1 - 3 6mmo 1 ) feit>^ t^7tKP77> (1 

5mL) ©M^s SP^3S^bT4B#^3 0^m#bfc o tfCVv?, R^SS^ 
h7t KP7 7y^fc5g^ff^*tfcti^ ^pp^A^Pit^ 

$ h^mm^^ timmtT ^^^^ ^yK^^M^xmm^^xmmv 
mfr&s teTwm-i-^y ^^-vmsk^fto ntim&m*^ mm&Mj±mwL-x 

NHV^^>*7A7Pvf^77^ mW.^^/^^^ 
56. ^V^Sftt^A'/^ * / —J>V&) t»lLT, tlM^-^fe 1 9 2 m g £rft 

15 [0 4 2 7] 

( 1 0 1 e ) 

]_ — ~Zf = f-)V — 4 — [2- (4-t-/f/>^P^^ -5- ( 1H — 
=? -J—jy- 5 - A M 7 zc ~JV\ 7^^ jtifeji: 
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• HCI 



N 



(10 Id) -VgrnZfrlZ*- (4- t --Zf^jv*/? a-^vvW) -3 
_ ( 4 - ^f/nf^y^y- 1 — -f /!<•") ^yy'= (I46mg, O. 38 

3mmo 1 h TvHfc h y (1 6 Orag, 0. 7 7 7 mm o 1 ) *5J:TJ« 

f./WcV (1 OmL) ©$g£-#J5r, Ml 3 0°CHUf^-ei 4«fRB2 0^-3t#bfc 

o sjt&a^«jsr«ffT»*eb^ •eoJsaE^p?^/— (6mD feit^iNfit 

( 6 m L) SrJU fc-C&iB.-? 2 ^ffi 1 0 ftWtW bfc 0 ^(D^mm^ 
MM U «JE^i-5 r t \Z. cfc <9 , WMit&m 1 3 3 m g &m&Mih t LT#fc 



MS m/e (ESI) 425 (MH + ) . 
[0 4 2 8] 

mmm 102) 

! -^^y^- 4 -[ 2 - (3, 3, 5, 5 — T" F7^f^ P^^yV^) ^^c^ 

yvl-i, 2. 3, 6 -7- h7 t Kg b°y j^it^: 



15 
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[04 2 9] 

(10 2a) 

2- (3, 3, 5, 5 — y" V 7J*5vW^ p^arf--i-^c-/^) y^j— ;]y 



5 




2- (4, 4, 5, [1, 3, 2] v^^tf; n y Z/— 2 

-^/k) 7x7-;^ (3. 5g, 15. 9mmo 1), ^I^J (4 a) Tlat^n 
7c hp Z7;V^ru * ?>-X/U7frl/m3 , 3, 5, 5 — =r Y 7 * "FAS*/? xi^^r^r — 
l-i-;Vx7f/V (5g, 17. 4 mm o 1 ) £?J:TJ?l , 2 —i? ?l h ^ciS^f 
10 >- (2 0mL) <Dm&lfa\^ 5 1 h7^^ h P 7s=/^7>f Wi?!? A (0 

) (0. 9 2 g , 0. 79mmol) £2 h y «7 AjjcigjR (23. 9 m L 

, 4 7. 7mmo 1) Srjtox.. ^f#B^T^ « 9 O «CT? 1 BflWjfW 5 L7c D S 

f«^r^l±^* U#6>tbfc2liiESrV y UVWf&t u-^ 

15 7 ^ ^ - (»^^/—^^ » u mmit&to 3 . 7 g srn^^ 

^-NMR (400MHz, CDC1 3 ) 

5 :1.06 (s, 6H), 1. ll(s, 6H) , 1.45 (s, 2H),2. 04 (d, J= 1.6Hz, 2H), 5.59 (s, 
1H), 5.61 (t, J= 1.6Hz, 1H), 6.87 (td, J= 7. 6, 1. 2Hz, 1H), 6.90 (dd, J= 7. 6, 
20 1. 2Hz, 1H), 7.03 (dd, J= 7. 6, 1. 2Hz, 1H) , 7.12 (td, J= 7. 6, 1. 2Hz, 1H) . 

[04 3 0] 
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(10 2b) 



2— (3, 3, 5, 5 — y h^^^/Ujy^ u^^jy/u) ~7 / — ;v 




mmm do 2a) •vm&&tnt2- o, 3, 5, 5-fh7^f;^ P 

(1. 7g> 7. 4mmo 1) ©^/-;l/ (3 
OmL) \mm^ 10%/n'7^^| (o. 5g> ^ n ^ % 

X H-NMR (400MHz, CDC1 3 ) 

6 :0.94 (s,6H), 1.12 (s, 6H), 1.14-1.35 (ra, 6H), 3.22 (tt, J=12. 8, 2. 8Hz, 
1H), 4.67 (s, 1H), 6.74 (dd, J=7. 6, 1. 2Hz, 1H), 6.89 (td, J=7. 6, 1.2Hz, 1H), 
7.05 (td, J=7.6, 1.2Hz, 1H), 7.17 (dd, J=7. 6, 1.2Hz, 1H) . 
[0 4 3 1] 

(10 2c) 

h V U^EJl Z^^/Vit^m. 2- (3, 3, 5. 5-fh7^f^PA 



mmm (102b) xmm^nfz2- (3, 3, 5, 5-ff7>f;i/^B 

^^is/V) -7 z^J—jV ( 5 3 Omg , 2 . 2 8 mm o 1 ) np^^y (2 

OmL) jgabzi, *^TT?MJxf.;i,7 5i/ (i. 3mL, 4. 0 9 mm o 1 ) 
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„ bV ~7;V*v* #>XjV7fr^MMfc%fo (O. 5 6mL, 3. 3 3 mm o 1 ) £r 

ifi b fc« £^£E« b 7t o # £> 3x tcrnm &isV* 7^nvh^77^ 
£ bT#7t D 

L H-NMR (400MHz, CDC1 3 ) 

5 : 0. 94 (s, 6H), 1.12 (s, 6H), 1.14-1.38 (m, 6H), 3.31 (tt, J=12. 8, 2. 8Hz, 
1H), 7.22-7.42 (m, 4H) . 
10 [0 4 3 2] 

(1 0 2 d) 

4- [2- (3, 3, 5, 5 — 7=" h7^f/V^ n^drvvlQ -3, 

6— i^b Kp - 2 H- b° y -^y- i - i?;^yj t —y^/^^^"r/u 




15 HJ£0!l (10 2 c) T?®iat$tL/t h y ;* * ^^yv^^^2 - (3, 3 

, 5, 5 — h ^t^-Asis? n^s^rv'/I/) 7 ^^/Vcr^-TVi. (8 3 0mg, 2. 
5 5 mm o 1 ) „ 4— (4, 4, 5, [ 1 , 3 , 2 ] S^-df-f- 

7^0-7^-2-^/^) -3, 6-'7tKn-2H-t°!)^-l-«yit 
— ^ f-tV^ ^ t 1 /^ ( 6 3 1 m g , 2. 0 4mmol) (PaulR. Eastwood, 

20 Tetrahedron Lett. , 2000, 41, 3705.) Soit^l, 2 — v 5 ^ f 1/ (20 

mL) C7^M-^^J^> 7F7^.Mj7i^77^y^7^^ ( 1 4 7 m g 
, 0. 13mmol) t 2 N&gW" MJ ?A2Kt£?£ ( 3 . 8mL, 7. 6mmo 
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gfeai^viV^* is) U ^M'fb^fe 5 7 0 m g 5rjgfcH&?fit^ <^ 

fc 0 

X H-NMR (400MHz, CDC1 3 ) 

5 :1.03 (s, 6H), 1.12 (s, 6H), 1.16-1. 48 (m, 6H) , 1.49 (s, 9H), 2.32 (bs, 
2H), 3.22 (tt, J=12. 8, 2. 8Hz, 1H) , 3.64 (bs, 2H), 4.02 (bs, 2H), 5.52 (bs, 
1H) , 6. 74 (dd, J=7. 6, 1. 2Hz, 1H) , 6. 89 (td, J=7. 6, 1. 2Hz, 1H) , 7. 05 (td, 
J=7. 6, 1.2Hz, 1H), 7.17 (dd, J=7. 6, 1. 2Hz, 1H). 
[0 4 3 3] 
( 1 0 2 e ) 

4- [2- (3, 3, 5, 5-7" f7^f/^ u^*r*//U) 7 ' zc=.j\S\ -1, 
2, 3, 6-fh7tKP^!J^ 



H»U (10 2d) -?»B££frWc4- [2- (3, 3, 5, 5 - ^ h 7 * ^Vl' 
i^^n^dp-^/U) 7i-;H -3, Fn-2H-t°y v'y-l-^;^ 

t — r/^Vt^cXTVl" (570mg, 1. 43 mm o 1 ) <Di?# n P ^ >- ( 
5mL) hV y^^mm (5mL) Sriq^ifiT-3 0^MI#Lfc o 

is) X*mm U ^jH^^I 4 3 0 m g ^mm&WW-W) t LT#7c 0 
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1 H-NMR (400MHz, CDC13) 

8 :0.92 (s, 6H), 1.05 (s, 6H) , 1.10-1.52 (m,6H), 2.35 (bs, 2H) , 3.07 (tt, 
J=12. 8, 2. 8Hz, 1H), 3.21 (t, J=5. 6Hz, 2H), 3. 57-3. 62 (m, 2H) , 5.56-5.61 
(m, 1H), 7.00 (dd, J=7.6, 1.2Hz, 1H) , 7.12 (td, 7.6, 1.2Hz, 1H), 7.22-7.27 
(m, 1H), 7.36 (td, J=7.6, 1. 2Hz, 1H) . 
NHO 1 H # ft i>* o 1t 0 
MS m/e (ESI) 298 (MH + ). 
[0434] 
(1 0 2 f ) 

1 — ~f^-;V- 4 -[ 2 - (3, 3, 5, 5-fh7^W^P^^) ^j.^ 



mikm (10 2e) T-^5g$^Lfc4- [2- (3, 3, 5, 5 ~T h9 * 
^P-^df^V') ^a^/Kl -1, 2, 3, e-rf^tFnt^^y (130 
m g , 0. 4 4mmol) (Z)ff7tKo77^ ( 2 m L) W-Wi^, ^f^7/V 
T.tK (3 7. 8m g, 0. 5 2 mm o 1 ) % h JJ Ti? h ^5^**^15 5 VV 
t>A(139mg, 0. 66 mm o 1 ) *5 «£ tXf^ife (52. 5mg, 0. 87 m 

mo i) £r#n;i, ^M-ei 3tiffflffl&\^ft 0 &)&u&m^m\im.mt7km~f~ v v & 

-f — (g^^^/k/-^:^^) ttiiUT, 1-^/1—4 -[2- (3, 3, 
5, 5-rf7^f^n^^) 7x=/U]- 1, 2, 3, 6 — T h 9 t K 
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1 H-NMR (400MHz, CDC13) 

5 : 0. 91 (s, 6H), 0.94 (t, J=7. 2Hz, 3H), 1.05 (s, 6H), 1.12-1.46 (m, 10H) , 
2.33-2.40 (m, 2H), 2.46 (t, J=7. 2Hz, 2H) , 2. 69 (t, J=5. 6Hz, 2H) , 3.06-3.12 
(m, 3H) , 5. 49-5. 54 (m, 1H) , 7. 17-7. 32 (m, 4H) . 

=fc 19 „ tlM^fe 6 8 m g ^^#,Hlf*^ LT#fc 0 
MS m/e (ESI) 354 (MH + ). 
[0 4 3 5] 
mMM 10 3) 

1— -7**f->V— 4— [2— (3, 3, 5, S-Tfy^f^P^^) 



WJ (102f) l?gt$tLfcl-7^-4-[2- (3, 3, 5, 5 
h7^f/V^P^^) 7x=^]- 1, 2, 3, 6-fh7tKnt^v?y 
III (4 8mg, 0. 12mmol) (3mL) 10% 

s^vW^vtm doomg, ^7K) ^nx., 7X*77^#h^Ts ^a^BE-e4 

Btr^it#bfc 0 s^M^^^^-r Hciib-cifeiau mm&mi±mmvfz 0 n 

1 H-NMR (400MHz, CD 3 0D) 

6 : 0. 97 (s, 6H), 1.03 (t, J=7. 2Hz, 3H) , 1.19 (s, 6H), 1.30-1. 52 (m, 8H), 




HCI 
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10 



15 



1.74-1.84 (m, 2H), 1.96-2.17 (m, 4H), 3.02-3.30 (m, 6H), 3.68-3.77 (m, 2H) , 
7. 14-7.30 (ra, 4H). 
MS m/e (ESI) 356 (MH + ) . 
[0 4 3 6] 

mmm 104) 

4- [ 4 -^^-^-2- (3, 3, 5, 5 —7- hy_2i^2kl^. P^^r^) 
-1-Zfn t°/V- 1, 2 , 3, 6-rh7t: Knh-'J^y j^g^ 



HCI 




[0 4 3 7] 

(10 4a) 
1 bjf^— 4 



^^Vt^-2 — (3, 3, 5, S-TFy^f^^P^t 




20 



2-^ b=3ri/-5-^f;V7x^/^ny^ (1 g, 6. 0 2mmol) N ^ffi 
#ij (4 a) -C$^t£*i7c hV ^ ^^/l^/^^I^ 3 , 3, 5, 5-rf7 

^ ^tVx/p tn^-df-f-— 1 — m-y^^^^/l^ (1. 9 g , 6. 6 2 mm o 1 ) *3«t 
h*r^=£-$>- (3 0mL) <£>?j|^3^ fh7^M)7x=/^ 
/J^^ y^yv 5 !?^ (0) (0. 3 5 g, 0. 3 Ommo 1 ) t 2N^t7- h U 
ty^^MW. (9. OmL, 18. Ommol) &1JU%.^ ^*#SI^iT(-^l. 9 0 
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lt, tm^^ i . o g %®:m&mytm t LT#7c 0 

^-NMR (400MHz, CDC1 3 ) 

5 rl.Ol (s, 6H), 1.07 (s, 6H), 1.39 (s, 2H), 2.07 (d, J=l. 6Hz, 2H) , 2.28 
(s, 3H), 3.75 (s, 3H), 5.42 (s, 1H) , 6.73 (d, J=8. 4Hz, 1H) , 6.91 (d, J=2. 0Hz, 
1H), 6.97 (dd, J=8. 4, 2.0Hz 5 1H) . 
[0 4 3 8] 
(10 4b) 

1 h^-jy— 4 —J^/U— 2 - (3, 3, 5, 5 - 7~ h g ^ fvLv^g P 



(10 4 a) T*^5t*tbfc 1 h ^^-4-^^/1— 2- (3, 3, 
5, 5— 7 1 h^TVl'V'^ n^fih — 1 — ^cn/P) s<^l£ls (1. Og, 3. 8 
7mmo 1) <D*?y— /U (3 0mL) *gs$fc^ 10%A o 7^!)^i (O. 6 

g ., ^Mtl, Tkmtf^mmn.T, 1 2mmmw^ft 0 rj&m& 

. o g teMGLltoVtVok Lt#fc, 

l H-NMR (400MHz, CDC1 3 ) 

5 4 0.92 (s, 6H), 1.05 (s, 6H) , 1.10-1.52 (m, 6H) , 2.80 (s, 3H), 3.33 (tt, 
J=12.8, 2. 8Hz, 1H), 3.79 (s, 3H) , 6.75 (d, J=8. 4Hz, 1H) , 6.94 (d, J=2. 0Hz, 
1H), 6.99 (dd, J=8. 4, 2.0Hz, 1H) . 
[0 4 3 9] 
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(10 4c) 

4 _y^ /lx - 2 - (3, 3, 5, 5-fK7^f/^P^^) ^^J—JV 




mmm (io4b) -zm&zfuti-* y^^-a-^^-jv- 2- (3, 3, 

5 5j 5 _^ ^^^-/W^ n^^vvlO ^i/if V (1 . Og, 3. 8 4mmol 

) CQl^It (5mL) SSBSI-n 4 8%JMbfc*ife (lOmL, 5 9. 3 mm o 1) 

L H-NMR (400MHz, CDC13) 

8 :0.94 (s, 6H), 1.12 (s, 6H) , 1.16-1.60 (m, 6H) , 2.26 (s, 3H), 3.18 (tt, 
J=12.8, 2.8Hz, 1H), 4.47 (s, 1H) , 6.64 (d, J= 8. 4Hz, 1H), 6.84 (dd, J= 8. 4, 
15 2.0Hz, 1H), 6.96 (d, J= 2. 0Hz, 1H) . 

[0 4 4 0] 
( 1 O 4 d) 

bV7/^tP^^^^^ 2- (3, 3, 5 . 5-7"h^7< 
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-O-o o 

° XT 

F F 

H«J (10 4 c) T?8Bt£*Lfc: 4-^/1^-2- (3, 3, 5, 5-"rh9 
^ ^ p y^y^/UiO. 45g, 1. 83mmol) <D*?# n 

n^i/ (30ml) tK^TT? MJ ^AsT % V (1. OmL, 7. 3 

2mmol) t MJ7/^P^^>^/^^ii*ft (O. 4 6mL, 2. 7 5 
mmo 1) SrJMMlX-, «0°C-e2B#P^m#U7c o ^M^^^P^tKS: 

X H-NMR (400MHz, CDC13) 

5 :0.94 (s, 6H), 1.11 (s, 6H) , 1.08-1.54 (m, 6H) , 2.35 (s, 3H), 3.26 (tt, 
J=12.8, 2.8Hz, 1H), 7.02(dd, J=8. 4, 2.0Hz, 1H) , 7.09 (d, J=8. 4Hz, 1H) , 7.14 
(d, J=2. 0Hz, 1H). 
[044 1] 
(1 0 4 e) 

4 _ [4 _^^ yV -2- (3, 3, 5. S-ff^^f/V^ P^^) 
n/ul -3, 6 -v^ Kn- 2H-tfU v^- 1 -7J^^St t -T^/Wc:* 
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MUfcffl (i0 4d) "VWkZfaft hV -7;\sJrn* ^y7^yR4 

2- (3, 3, 5, 5 -T h Jtf-flsi/lr 7 xu~;V^7. 1 t}V (4 3 

Omg, 1. 14mmolk 4- (4, 4, 5, 5-rh7^f^ [1, 3, 2 
] v^^lJ-^n^i/- 2 — i )V) —3, Kn-2H-t°y^y-l-^ 
t —y" c f-/V^^ : T/V{A 2 1 m g , 1.36 mm o 1 ) (Paul R. Eastwood, 
Tetrahedron Lett. , 2000, 41, 3705.) 33«fcT*l, 2 — v> * h ^riXi ^ ^ (2 0 
mL) (7)H^{-s ^ h ]1 ^^^71^^^^^ V^v>l7A (0) (6 5m 

g, 0. 0 6mmol) i: 2N^SIt MJ >>Mi8t (1. 72ml, 3. 41 
mmo 1) &*#ffl*rnz:*M& 9 0°C-e8B#TO#bfc o 

g^iftac^/u/^^^ ^) -vmm lt, 2 9 7 m g sr^nfew^* £ l 

T#fc 0 

^-NMR (400MHz, CDC1 3 ) 

5 : 0. 91 (s, 6H) , 1.02 (s, 6H), 1.09-1.44 (m, 6H), 1.48 (s, 9H) , 2.30 (bs, 2H), 
2.33 (s, 3H), 3.04 (tt, 1=12. 8, 2. 8Hz, 1H), 3.63 (bs, 2H) , 4.01 (bs, 2H), 
5.49 (bs, 1H), 6.94 (s, 2H), 7.04 (s, 1H). 
[044 2] 
( 1 0 4 f ) 

4- [4-^^-7^-2- (3, 3, 5, 5 — T h 7^f/^^ P^jfvv^) 7^ 

2, 3, 6 -7 h7t kp tfp 2k: 
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mmm ( 1 o 4 e ) xm^^thtc 4 - c 4 - ^ ^jv- 2 - ( 3 , 3 , 5 , 5 - 

T h7^f^ n^^vvv) 7x=;l/] -3, Ko-2H-t°yv ! y 
-l-^;V*>it-7"f;H^f;l' (2 9 7mg, 0. 7 2 mm o 1 ) 
na^^^ (3m L) f&tfc^ hV ^/l^ngEfife ( 3 m L) ^Mt3 0^i 

«^iSU3Eitiii-s r £ i t) s t isxmmik&to 2 8 o m g &&m&, 

MS ra/e (ESI) 312 (MH+). 
[0 4 4 3] 
(1 O 4 g) 

4— [4-^^ 7 ^- 2 — (3, 3, 5, 5-fh7^f^^P^^) 

- 1 -Tig Qkz: 1 1 2 - 3 > 6-ff7bKpb°^v ! y j&Mlfc 




(104f) "C®l3t£;h//fc4- [4-^^-/1^-2- (3, 3, 5, 5- 
r K^^^/^n^^) 7x=^] -l, 2, 3, 6-f f7t KntfjJ 
v>;/ (7 Omg, 0. 2 3mmo 1 ) h7tKo77^ ( 2 m L) 

7Pt°tWf't F (1 5. 7 m g, 0. 2 7 mm o 1 h f U Ti? h v^kll 
ftlJyit MI7A (72mg, 0. 3 4mmo 1 ) *3j;TJ<gfcB£ (2 7m g, 0 
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. 4 5mmo 1) Sr^U^, Mtl 2 B#K^# bfc 0 ^^%^|^p^^ 7 K* 

"7 mm^^y^y^^) irtsiLt, 4- [4-^/1—2- (3 

, 3, 5, 5 — 7 1 b^^vi'v'^ n^df-^/u) 7 ^ - - 1 -^p 1 , 

2, 3, 6 - r b 7 t K n t° y v^y 6 3 m g ^^Mtt^ft i LT§fc c 
MS m/e (ESI) 354 (MH + ). 

S^^fS^J: "9i>#bfc 0 ®{££r»U ME^jgnT-S - t \z. «fc t) , 
6 0 m g £r^Jt&@#:£ LT#7c 0 
'H-NMR (400MHz, CD 3 CD) 

5 : 0. 95 (s, 6H), 1.06 (t, J= 7. 2Hz, 3H), 1.11 (s, 6H), 1.16-1.46 (m, 8H), 
1.77-1.89 (ra, 2H), 2.31 (s, 3H), 2.56-2.68 (m, 2H), 3.01 (tt, J= 12. 8, 2. 8Hz, 
1H), 3.12-3.24 (m, 2H), 3.76-3.92 (m, 2H) , 5.58 (bs, 1H) , 6.96 (s, 2H), 7.11 

(s, 1H). 

MS m/e (ESI) 354 (MH + ) . 
[0444] 

imMm 105) 

4- [4-^^71^-2- (3, 3, 5, 5 —*r h =7* f-JV*/? P^drix/U) ~7 ^ 



Jfc#iJ (104g) T*M5t£;fcfc4- [4-^^^-2- (3, 3, 5, 5- 
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Tf7^f/^P^^) -7^=^;V\ — 1 -^n }£)V— 1 , 2, 3, 6 — *t 
Y 7 t Knt°P S^^ittgMft ( 5 0 m g , O . 13 mm o 1 ) © ^ ^ 7 — ^ ( 1 0 
mL) 1 0%/^i^^St (5 0mg, fcin;*., *#ffl 

@f$<!r LT#7c D 
1 H-NMR (400MHz, CD 3 0D) 

5 :0.97 (s, 6H), 1.05 (t, 3H) , 1.18 (s, 6H), 1.18-1.46 (m, 6H), 1.74-1.86 
(m, 2H), 1.95-2.08 (m, 4H), 2.29 (s, 3H), 3.00-3.34 (m, 6H), 3.62-3.72 (m, 
2H), 6.99 (dd, J= 8. 4, 2.0Hz, 1H) , 7.08 (d, J= 2. 0Hz, 1H) , 7. H (d, J= 8. 4Hz, 
1H). 

MS ra/e (ESI) 356 (MH + ) . 
[04 4 5] 

miMm io6) 

[5-^/^p-2- (3, 3, 5, 5-fh7^f/^P 

1 —ol=l/u) tr^y^^ mwt& 




F 



[0 44 6] 

(1.0 6 a) 

4- (5-^/^n-2-^ h^fjx^^^/V) -3. 6-^fcKP-2H-tf!) 
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F 



5-7^P-2-^ h^i^7a^O^ (1 g, 5. 8 8 mm o 1 ) N 4 
— V V 7 )V~frn /. ? >-X/U7fr~;U$r3riy— 3 , 6 — S^fc Kn- 2H— h°P 
1 — t — -Jf-As^^TAs (4. 22g, 7. 64mmol) (David J. 

5 Wustrow, Lawrence D. Wise, Synthesis., 1991, 993.) JSj^l, 2—5?* h 

drix^^i/ (3 0mL) T MI 7i=/I/*^7^ 

7^ (O) (0. 34g, 0. 2 9mmo 1 ) t 2N» h V <7^7KI§* (8. 
8 2mL, 17. 6mmo 1) iil?i^T^t9 0tT2Hrai# 

l H-NMR (400MHz, CDC1 3 ) 

8 : 1.49 (s, 9H), 2.47 (bs, 2H), 3.58 (t, J= 5. 6Hz, 2H), 3.78 (s, 3H) , 4.01-4.06 
15 (m, 2H), 5.78 (bs, 1H), 6.77 (dd, J= 8. 4, 4. 4Hz, 1H), 6.88 (td, J= 9. 2, 3. 2Hz, 

1H), 6.91 (dd, J=8. 8, 3.2Hz, 1H) . 
[0 44 7] 
(10 6 b) 

4- ( 5 — ~7?V*xi — 2 — * h^jyy^=.;V) H°^<]) 1 —jJAsiSl/^k t 

20 




H (10 6 a) -T?$Saf$ttfc4- (5-7/Vto-2~n^7x^ 
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) -3, Kn-2H-b°y^y-l-*^*>St-7^;H^T^ ( 

2. Og, 6. 5mmol) ©^^^ (3 0mL) 10%^7^!) 

j*i%m (o. 9 9 g, -§7k) 7kmtfx^mn.T, igmmuxi 7mmm 
wMit&w 2 . o g &$m.&fovtm t it#fc. 

^-NMR (400MHz, CDC1 3 ) 

5 : 1.48 (s, 9H), 1.50-1.82 (m, 4H), 3.06 (tt, J= 12. 8, 2. 8Hz, 1H) , 3.55-3.62 
(m, 2H), 3.78 (s, 3H), 4.01-4.06 (ra, 2H), 6.77 (dd, J= 8.8, 4. 8Hz, 1H), 
6.81-6.93 (ra, 2H) . 
[04 4 8] 
(10 6c) 

4— y/V^-u— 2 — -Jl/ — 4 — 4 7^7 ^ / —7V 



mMW (10 6 b) -VW&£tl<1t4— V^cls? ^=z./V 

) — 1 —2uVi$l/&tt —rf s f-7V^7s : rAs (2. Og, 6. 46mmo 

1 ) (D-J? nn^^V (50m L) WMK^ ^ h V rfn 5 K ( 1 M — "r h 7 
kKP7 7^i, 19. 4mL, 19. 4 mm o 1 ) Sr^Px., 6 0 tt' 4 

. &&J*<J& i: VXM&mW;(DMmfc&i®> 8 4 0 m g £r#7c 0 
x H-l!}MR (400MHz, CDC1 3 ) 

5 : 1.80-2.00 (ra, 4H), 2.80-3.16 (m, 4H) , 3.44-3.54 (ra, 2H), 6.59 (dd, J= 
9.2, 3. 2Hz, 1H), 6.64 (dd, J= 8. 8, 4. 4Hz, 1H) , 6.75 (td, J= 8. 0, 3. 2Hz, 1H) . 
1 ttftte'WfeX^ f£frofr 0 



OH 
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MS m/e (ESI) 195 (MH + ) . 
[0 4 4 9] 
( 1 0 6 d) 

4 — ( 5 zLZJk^B -2-n Kp^7x^/V) 1 -%/U7$^m t 



mmm cio6c) x-mt^fhtz.A-^/v^-^-2-\f^<]} ^—a—^j^ 

sc. J ' — jV (8 4 Omg, 4. 3 0 mm o 1 ) ©7 h 7 t: Kn77^ (2 OmL) 
MJx^;kT?y (O. 7 8mL, 5. 5 9 mm o 1 ) iZ»^t- 
( 1 . 03g, 4 . 7 3 mm o 1 ) £r)(gifc&n& N iit 1 3 0 ^Jt# 

u-^ h?77 4— mWi^lV/^-T*?^) CtSMtt, Iiei3 6 0m 
1 H-NMR (400MHz, CDC1 3 ) 

6 : 1. 48 (s, 9H), 1.50-1.62 (m, 2H), 1.77-1.85 (m, 2H) , 2.70-2.90 (m, 2H), 
3.00 (tt, J= 12.8, 2. 8Hz, 1H), 4.16-4.32 (m, 2H),5. 21 (bs, 1H), 6.67 (dd, 
J= 8. 4, 4. 4Hz, 1H), 6.75 (td, J= 8. 4, 3.6Hz, 1H) , 6.81 (dd, J=8. 4, 3. 2Hz, 
1H). 

[0 4 5 0] 
( 1 O 6 e ) 

4— ( 5 - 7;^p - 2 - h !J 7;l/tn ^ ^ 



OH 
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MMffl (10 6d) "<?®ijg£tL7c4- (5-7/^n-2-t Kd^^7x^ 
; v) k^jj l - jiM>|t - ^x^T/l' (3 6 Omg, 1. 2 2m 

m o 1 ) (D"r f7tKn77^ (lOmL) mWfc, i^mit-T h V >7 A (jfttt 6 
5 0% 5 8. 6mg, 1. 46 mm o 1 ) ^K^T^Hx. 1 0 frmWLW Lfc 0 -t 

O^-^^H^ N-7x cr-zl^ tf ( h y 7;^n ^ ^i/^/l^fcW $ K) (4 7 9m 
g , 1 . 3 4 mm o 1 ) &M?L, SfiT? 1 8 Hf bfc 0 S^l^^^lSfP^ 

10 7"^ >0 ^T*t$J LT, WMtt&Vo 5 2 3 m g Sr«fc2tfejfi!ifc*& £ b 

1 H-NMR (400MHz, CDC1 3 ) 

5 :1. 25 (s, 9H), 1.40-1.90 (m, 4H), 2.70-2.92 (m, 2H) , 3. 00 (tt, J= 12.8, 
2.8Hz, 1H), 4.16-4.34 (m, 2H), 6.88-6.96 (m, 2H), 7.01 (dd, J= 8. 8, 4. 8Hz, 
15 1H). 

[0 4 5 1] 
(1 0 6 f ) 

4— [5— ~7;V3rvi— 2— (3, 3, 5, 5 - f f 7 ^ f /Wy'^ ^rf - 1 - 
ji~/l7) 7j=^] hXU 1 -jd>V^l/Wi t -y^/u^x^/u 
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mmm ao6e) ~x*w&$ti>ft4- (5-7^-^-2- Mi7^tn^^ 

(5 2 3mg, 1. 22 mm oik (4 b) Tli$Wc4, 4,5,5 

-ff7^7 c ^-2- (3, 3, 5, 5 -7" h7^f/^^ p^d^f— 1 
;V) [1, 3, 2] ^tdF-fjHo?^ (3 8 7mg, 1. 4 6 mm o 1 ) *3j:TJ«l 
2— ^dp-v^^i^ (lOmL) <D*g^W-. fh7^MJ7i^/^7. 
^ v>^A (0) (7 1mg, 0. 0 6mmol) N 2N^t b V t>-^7K 

S?0t (1. 8 3ml, 3. 66mmol) trflnx.. ^#1^7^90^ 

IRAKIS O^WlfCo |^fP^7Ktt^@^^^/^-^tti(±SL.7c 

fMH-fbl^ 2 4 5 m g «rSfcJtfeift*fcft i: LT#7c 0 
X H-NMR (400MHz, CDC1 3 ) 

5 :0.92 (s, 6H), 1.01 (s, 6H) , 1.24 (s, 9H), 1.42 (s, 2H), 1.50-1.72 (m, 
4H), 1.85 (s, 2H), 2.58-2.98 (m, 3H), 4.10-4.32 (m, 2H) , 5.25 (s, 1H), 
6. 76-6. 88 (m, 2H) , 6. 97 (dd, J= 8. 4, 2. 4Hz, 1H) . 
[0 4 5 2] 
( 1- 0 6 g ) 

4 - (3, 3, 5, 5~f f7^ W^P^f ~ 1 ~ 
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- [5 — ~7;v$rxi— 2 — (3, 3, 5, 5 



l^Wt t — "ff-fls^^'rfls (245mg, 0. 59 mm o 1 ) (Dis? u nz pi $ is ( 
5 3mL) M)7/WtPii (3mL) ^H^, SflT 3 0 ^11^ Lfc 

ILT, a^ife i LtMfeifrOllI^ 2 2 0 m g £r#7c 0 

: H-NMR (400MHz, CDC1 3 ) 
10 5 :0.92 (s, 6H) 5 1.01 (s, 6H) , 1.42 (s, 2H) , 1.74-2.40 (m, 6H), 2.76-3.04 

(m, 3H), 3.44-3.52 (m, 2H), 5.22 (s, 1H) , 6.71 (dd, J= 10. 4, 2. 4Hz, 1H) , 6.84 

(td, J= 8. 4, 2.8Hz, 1H), 6.97 (dd, J= 8. 4, 2.0Hz, 1H) . 

NH© 1 Hf*#^-?#&/^o7c 0 

MS m/e (ESI) 316 (MH + ) - 
15 [0 4 5 3] 

( 1 0 6 h) 

1-^^/1^—4— [5— -y/U^-u— 2— (3, 3, 5, 5 — T b7^^/^^ g 
— 1 -j^^/U) 37j^7^] 




F 



20 H»!j (1 0 6 g) T«g£*Wh4- [5-^/^0-2- (3, 3, 5, 5 
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— T- V =7 t^frl*'? m^drf— 1 -^-/l/) -7^~}V\ t°-<y i>y (70mg, 
0. 2 2 mm o 1 *BH5) ©7 l K9tKo79^ (2mL) 7Y/V7^7 
tK (19. 2mg, 0. 2 7 mm ol) N 7t h^VTk^ftiS 5it Ml 7 
A (71mg, 0. 33 mm o 1 ) *3 «t UWW. ( 2 7 m g , 0 . 4 4 mm o 1 ) 

3, 3, 5, 5 — T h y ^^JVZst n^drf-— i -^-/i/) ^^^/i^] kXi)^ 
>- 5 5 m g SrS^tfiitW^ i: bT#7c„ 
MS m/e (ESI) 372 (MH + ) . 

ibi^ 4 7 m g ^mm&mfa t lt#7c d 

'H-NMR (400MHz, CD 3 0D) 

6 : 1.02 (t, J= 7.2Hz, 3H) , 1.10 (s, 6H) , 1.12 (s, 6H), 1.40-1.52 (m, 4H) , 
1.68-1.80 (m, 2H), 1.92-2.06 (m, 6H), 2.82-3.22 (ra, 5H), 3.60-3.72 (m, 2H) , 
5.30 (t, J= 1. 6Hz, 1H), 6.93 (td, J= 8. 4, 2. 8Hz, 1H), 6.99 (dd, J= 8. 0, 2. 4Hz, 
1H), 7.05 (dd, J= 8.4, 6.0Hz, 1H) . 
MS m/e (ESI) 372 (MH + ) . 
[ 04 5 4] 
(mifaM 10 7) 

1—^^-/^—4— 15 - y/U^-u — 2— (3, 3, 5, 5-7l-7^f^P 
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F 



mmm ao6h) •vw&^t^iti-y^-/^-4- [s-^yp^-n — 2- (3 

, 3, 5, 5-rF7^f^o^t-i-^) y^—}V\ ^y^y 
Sit (4 7mg, 0. 12mmol) ©^/^ (3mL) 10% 
5 ^V'^J^WcM (lOOmg, -qtK) ^BX.. 7K*^^#ffl^T, SEE^?l.-e4 

ffcjlgl Lt, HM-fb^ 1 9 m g SrgfcJt#,@#£ ITifc, 
^-NMR (400MHz, CD 3 0D) 
10 5 :0.97 (s, 6H), 1.03 (t, J= 7. 2Hz, 3H) , 1.08-1.16 (ra, 2H), 1.19 (s, 6H), 

1.18-1.52 (m, 6H), 1.72-1.84 (ra, 2H), 1.94-2.10 (m, 4H), 3.06-3.26 (m, 6H) , 
3. 68-3. 80 (m, 2H) , 6. 88-7. 02 (m, 2H) , 7. 30 (dd, J= 8. 8, 6. 0Hz, 1H) . 
MS m/e (ESI) 374 (MH + ). 
[0 4 5 5] 

15 (mkm io8) 

1— [2- ( 4 p 7°n f ;VfcV7 1 /^) y^=.;V\ —3 

, 3, 5, 5 —7- h^^^v^P^^-^y— ;v 



L 




[0 4 5 6] 

20 (1 0 8 a) 
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1- (2 — Zf ~M ~ 4— y/^p/PWf/^bV7^y 




1 — (2 — -?u^7 xu~;v) fcV<9S?v (3. Og, 12. 4mmo 1 ) Or 
h7tKP77y (3 0mL) tSi:, |i (0. 7 1mL, 12. 4 mm o 1 
), ^P7'n^;W^7tK(l. 3 9mL, 18. 6 6 mm o 1 ) *5 
hV Tir h ^v-Tk^bfS h P t? J* (4. 22g, 19. 9mmo 1) 

— (W^^/l-/— -e^LT, tIj@^fe/3. 7 7 3 g£r 
^-NMR (40OMHz, CDC1 3 ) 

5 :0. 13-0. 16 (m, 2H), 0.52-0.57 (m, 2H), 0.87-0.95 (m, 1H), 2.34 (d, J= 6. 4Hz, 
2H), 2.60-2.85 (br, 4H), 3.03-3.17 (br, 4H) , 6.88-7.55 (m, 4H) . 
[0 4 5 7 ] 
(10 8b) 

1- [2— (4 — P7°P ^vH^7 1 — 4 M —3 

, 3, 5, 5 —t- h^^/^^n^^^y — 



/ 




(108a) -eM5g$tb7cl- (2-7^^71^) 
nr t:V^ ^-/^ v 5 ^ ( 7 0 0 m g , 2. 37 mm o 1 ) (D^K^r f7t K n 

:7^>- (7mL).^$^, ^ja-TOfen-^Uf^A (1. 6 0M^ 
y-l/m%t, I- 63mL, 2. 6 1mmol) £r 3 ^TO^TiTF Lfc 0 
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tt? 4 5 &muw&. ^oEj&m&mz, 7 o °c-c 3 , 3 , 5 , 5 -t y 

9^ u^^c-y-/ 1/ (0. 49mL, 2. 8.5mmol) «: 4#|Hfl»ttT 

IT b7h 0 i^^#T-e i 5 ^?asr^?a* t?#>«r (-#£t^^ ^ 

vim t bx#fc 0 

^-NMR (400MHz, CDC1 3 ) 
10 5 : 0. 12-0. 17 (m, 2H) , 0.53-0.57 (m, 2H), 0.85-0.95 (m, 1H), 0.93 (s, 6H), 

1.13-1.79 (ra, 6H), 1.38 (s, 6H), 2.26-2.33 (m, 2H), 2.34 (d, J= 6. 4Hz, 2H), 
3.00-3.04 (m, 2H), 3.09-3.14 (m, 4H), 7.15 (ddd, J= 7. 8, 7.8, 1. 4Hz, 1H), 
7.22 (ddd, J= 7. 8, 7.8, 1. 4Hz, 1H) , 7.31 (dd, J= 7. 8, 1. 4Hz, 1H), 7.36 (dd, 
J= 7. 8, 1.4Hz, 1H), 8.11 (brs, 1H) . 
15 MS m/e (ESI) 371 (MH + ) . 

[ 0 4 5 8] 
(MttW 10 9) 

[2- (3, 3, 5, 5-ff7^f/^P 



20 




Mttffl (10 8 b) -eWtitZtlfcl— [2- (4 -is? n/Pt^^f/l-t^ 
7^^-!-^^) 7*^] —3, 3, 5, 5 — T h 7^f/^^ n^df-f-y 
—/I/ (2 5 Omg, 0. 67 5 mm o 1 K tK ( 0 . 1 2mL) $S £U b V 7 JVOr 
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n WfM (1- 04mL, 13. 5 mm o 1 ) <Dig£^.$r x ^fiilT* 2 1 R$[Hti£ 

^f^y^— mm^^^/^? xmm lt n tin^-a^ 2 1 8 m g 

|§f*<h LT#fc 0 
l H-NMR (400MHz, CDC1 3 ) 

5 : 0. 11-0. 15 (m, 2H), 0.51-0.56 (m, 2H), 0.85-0.95 (m, 1H), 1.02 (s, 6H), 
1.07 (s, 6H), 1.39 (s, 2H), 2.17 (d, J= 1. 4Hz, 2H) , 2.29 (d, J= 6. 4Hz, 2H), 
2.50-2.75 (br, 4H), 2.95-3.10 (br, 4H) , 5.50 (t, J= 1.4Hz, 1H), 6.95-7.08 
(m, 3H), 7. 16-7. 20 (m, 1H) . 
[0 4 5 9] 

mmn no) 

4- [4- [2 — (3, 3, 5, 5-f F7^f/^P^^) 7x^;P] 



MMM (8b) XMiMZthfcl- [2- (3, 3, 5, 5-ff^7^f;W 
ti^^riy/U) y =^~/V~] \f^.=7-Jly ( 1 6 O m g , O. 53 2 mm o 1 h * 
\f=.;V^r hy CO . 058mL, O. 692 mm o 1 ) $5 <fc TJ*^ n n ( 0 

. 7mL) (OWL^m^, 1 ffi 3 0^tt#L7c o SJSM^Sr^ 

^) T'SIIT, 1 5 5 m g ^||fc 0 

MS m/e (ESI) 371 (MH + ) . 
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[0460] 

mmm m) 

4- T4- [2 — (3, 3, 5, 5_zzT±^^2k^^B^±l2k} Z_^^Zk] 




• HC! 



(Hfiil 1 O) X*m&£tlfe4- [4- [2- (3, 3, 5, 5-f h7^ 

=f-jVl/^ a^-dp :7^-/k] t^^-^^-i f/U] ^^v-2-^-v (1 

3 8mg, 0. 3 7 2 mm o 1 ) 3oJ:tM ^ J — ^ ( 1 . 5mL) <7)M(^ 

^M^-CTkSt-mfa: 5 m-T hV (14. lmg, O. 372 mm o 1 ) £r4» 

L-r-ojp^ N iti^#T^2 0#raM#brc o ^?m##)^fkT^-!7A7j<^ 

i»07!J — ^^r^^^i: LT13 6mg#fc 0 r (Z^H^i^cD^ U 
— #: (1 9m g, O. 0 5 lmmo 1) ^^f-/UT/^^ — ;k-Sixf;KDl^ 
^^d^§?LfcfJK 4 N^b7X*»^^/W« (0. 0 14mL, 0. 056 
mmol) £#IJx.7c 0 ^r^^^^^ff^ LT# b;frfc$l?£|g&:& v^^V^ 

^—t-^-^zt-? i^m^mmxmmk, m^mM-r^ -t^x^o, m^m^m 

Mtt&m 2 1 m g £r#7c 0 
MS m/e (ESI) 373 (MH + ) . 
[04 6 1] 

mmm 112). 

1- (3-7;^p7W -4- [2- (3, 3, 5, 5-7"b^^^/^v^^ 
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• HCI 

(ittlll) Kte^X^ffifak UT«5t$nfc4- [4- [2- (3, 3 
, 5, 5 — ^ f7^f/^^ n^dr-^/p) :7^;=./i/] v 5 ^- 1 ^ 

5 $ >— 2—^r^;V (4 0mg, 0. 107 mm o 1 ) nn^^ (lmL 

) mWL\^ 7 0°C-C\ v?xf;l/7 5/l|l h V 7/^V F(DAST) (0 

. 0 17mL, 0. 12 8mmol) ^Px.fc D ^U&MU^ X*M-U L&tf* ^ l 

10 AT«Lfc 0 Sfc^J^iTfeU «^J±TMt Lfc 0 #P>^7taSSrNH^ 

y^7^V7J7A^Pvf^77^- (jffrg^^/k/^TT 0 ^ >) TflfM U 1- ( 
3 -^/^D^^/i/) -4- [2- (3, 3, 5, 5 h7^fW n^df- 

y — /W-l£fi? L, 4 N±gft7K*®^^^^^^ ( 0 . 0 0 2 m L) 

7 m g &r*#7c 0 
MS m/e (ESI) 375 (MH + ) . 
[04 6 2 ] 
20 113) 

1- {4— [2- (3, 3, 5, 5-fb7^W^P^^) 2^EZk] 
tf^7^>-— 1 -Ml/M ^-^rjj-V- 2 — mil 
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• HCI 

mmm (8b) -vm^tiiti- [2- (3, 3, 5, s-^f^^f/^ 

a^^rv-yu) 7*=;!/] t°-<^ (120mg, 0. 39 9 mm o 1 ) > 1 , 2 

-x/Kdf^ty (2 4 Omg, 2. 3 9mmo 1 ) *3<ttJ t 2— ^"n^y— 
5 (0. 8mL) x «8 0°C-ei 8B#^#bfc 0 K^JS^Sr^ff 

^-7*^^) Tlt®iU 1— {4- [2- (3, 3, 5, 5— r- h7^f/Wn 

^^^//W) t°^<-7i^^— 1 f/1/} ^dr-^V— 2 

LT 1 1 6mg#7c 0 roft^-tl (1 2mg, 0. O3 0mmol) *i?x 
10 4NlttlS|xf;^t (O. 0 0 8 3mL, O. 

O3 3mmol) &MZ.1ti 0 ^(DM&mWt* L T # b tl a?S II f$ £r v> 

ffcO^Mte^ 1 0 m g £r#fc«, 
MS m/e (ESI) 401(MH + ). 
15 [0 4 6 3] 

mmm 114) 

1— {4-[2— (3, 3, 5, 5 f-fri/f v^^js/U) 7x^;W] 




- (3, 3, 5, 5 
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— Orl/ (2 9 8mg, 0. 80 2mmo 1 ) do ZFp* ^ / — /V ( 3 m L) 

$\~UMU~?7k^ikfe 5 hV (3 6. 4mg, 0. 9 6 2mmol 

) Sr^b-foJn^L N P^#T^ 1 B#^M#bfc 0 S^JS^^^T^^^A 

^^ife@frilT2 6 9mg#fc D r©ilft^|j©7 !J -fr (2 0mg, 0 
. 0 5 4mmol) ^i^T/^n — /U-g^gl^/l^m^^i^fl? Ufc^. 
10 4 N^bTk^g^^^^/^^ (0. 015mL, 0. 059 mm o 1 ) &J]Ux_fc 

„ ^<DU&mm&mmmm ^xm^mmfc* v^^/^— ^-y? ^m^- 
mrn^mm^ mm&m-tz ^ t \z «t <9 , ^a^fis-mi^ 2 o m g §r#fc 

o 

MS m/e (ESI) 373 (MH + ). 
15 [0 4 6 4] 

(mmm 115) 

2 - {4- [2— (3, 3, 5, 5-fh7^f/^PA^7;l/) /Ix] 




HCI 



20 ,(M2 5) ^^^^^UT^5t$tbfcl- {4- [2- (3, 3, 5, 5 

-t7 (80mg, 0. 2 16mmolK 1, 2— v 5 ^ b^r^^^V (2. 5m 
L) *5«f0* t —-f&S— /V (0. lmL) (DM&'%S^, 0 °Cl? p - h ;V=^ 1/ 
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f/Ky->7^K (TosMIC) (46. 4mg, 0. 2 3 8mm 
o 1 ) k% V £A t h^v- K (34mg, 0..30 2mmo 1 ) ^MfLs M 
^#T"C 9 0 #IHHf # Lfc 0 IT, ^C30 ^feOif # bfc 

^*07 !) -fr^lfeftf ft ^ LT 6 6 m g ^(D^^-'^O (6 6 m g , 0. 

17 3mmol) £r n n ;>< ^ - g^iga^/W^A? LTcfJ^ 4 N±frfk7Kit^ 
(0. 0 4 6mL, 0. 1 8 mm o 1 ) £r#nx.7c 0 ^0^#?#r-&£r 

mftm-tz ~tK£<9, m&mflwMmfc&va 6 5 m g 

MS m/e (ESI) 382 (MH + ) . 
[0 4 6 5] 

mmm 1 1 6 ) 

l-77y-3--{;M^-4- [2— (3, 3, 5, 5 — h 2 ^ gizk^g 
p^^y^) ^^^71^] bV^-v^ 



(8 b) ^V^TiS^t^^Tt 1 -[2- (3, 3, 5, 
iy^n^dr^/k) 7 ^ — /Kl fc^^ (50mg, 0. 1 6 6 mm o 1 ) N 7=7 

K (0. 0 2mL, 0. 2 3 1mmol) *5itffh7t 
Kn77> (3mL) CQM-p^/^^ b y Tir h^rv-7K*{hiS5*-^ h ]) (4 
3mg, 0. 2 0 3mmo 1) ^P^T, ^ST'2 0^P^3t#b7i o 
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;V*J-;V-A- [2- (3, 3, 5, 5-ff7^f/^n^v'/>) 7 
^-/i/] ^^^#7^0 - cofc-Br^)*:^? & & * & ^MfbT, 4 Nii/ft; 

MS ra/e (ESI) 381 (MH + ). 
[0 4 6 6] 
(H«J 117) 

1 — yg p^p tfyl^^y^- 4 — f2— (3, 3, 5, 5 — *r h ^ y< ^/Uj/f g 
^^vVVQ ^j^AQ ^7^^ ^^^-^/^^^^^ 



[0 4 6 7] 

(117a) 

h!)7;^P^^»ylfe 3, 3, 5, 5 -T b 7 ;* ^ /W^ ±jbz 

1 — ji^/WC^TVl^ 




• CH3SO3H 




s*#is^:tx\ 3, 3, 5, 5-fh7^f/^p^t;y (100. 
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0 g, 6 4 8. 3mmo 1 ) St^tK^ h5tKo77^ (750m L) (C^fL 

N ma- 7 o o cj^T^^*PL.M#b7c 0 i^#t. .mmm^m^^, vr* (hi) 

^f-A^Z^VM T^KPfl^A (lM7f7tKP77^E 7 7 8mL, 7 
7 8 mm o 1 ) ^30 ^Wd^tTlT U $ £> ti^#TT 7 0 ^W^ftf* bfc Q 
5 #:V^-C\ ^O^J&^W^Tk^ b7t KC77^ (1L) ^j$?LfcN-7x 

^;kt^ (MJ7;^n^^y^;^y^^ K) (2 5 4. 8 g, 7 13mmol 

^^/c^m^^g^^^i- (i. 5D ^p^i, zbfcffiWT, Wk&m 

(4 5 0mL) (7)?^7K (5L) &m&Ha*.1t 0 LfcfE><J*#flK »Jl£r5«b 

> tt^T*©^»s&i&fn^fok ( 1 . 5 lk mammfcrn-r h v ?-mc ( 1 . 

5L), mwkt&Tk (1. 5 L) T?^bfe„ #fe^fcwae*^7k^^^^ 
15 (l. 5 kg) «Tl:3 0^HLfc o ft*feS9*4t*U MW&WtiSE 

) -CfflHRU &v^-Cj£jE8$feU HMfls^S 2 0. 9 4 gSr^Hfe^fei: b 
T#7c 0 

^-NMR (400MHz, CDC1 3 ) 
20 5: 1.05 (s, 6H), 1.10 (s, 6H), 1.35 (s, 2H) , 2.09 (d, J= 1. 2Hz, 2H) , 5.51 

(t, J= 1.2Hz, 1H). 
[0 4 6 8] 
(117b) 

(3, 3, 5, 5 —T b7^f/^^ n^^rjj-- 1 

25 -<>-if 
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h]j7;^n^^^/^>i 3, 3, 5, 5-7f7^f^n^f 
-l-i^;H7f^ (16 0. Og, 5 5 8. 8 mm o 1 K 2-^fP7x^ 
/l/^PVl (9 7. 9g, 5 8 6. 8 mm o 1 ) *3 £0* 1 , 2 — v 5 ^ h 5r^3u$ 
1/ (9 2 0mL) M^t#T-r% mm-Th})?^ (118. 5 g) 

1. 12mol) *5«fclflM52K (2 3 0mL) %*0^7c o ^V^^l£?Jll^#l^^ 
ST (^ifrifc^K Tf7^ ( b y ~7 ^=^}V-fo^-7 A I/) (0) ( 

2 9. lg, 2 5. lmmol) ^i, jj^T:7 7 * = ft Sr^#**?fEifeU 

±IBi:l^— m^m^feS h V -y;v^^^iy^;v^m 3, 3 
5> (.y^f-^^n^f-i-i^x^r^oMl 7 0. Og 

(5 9 3. 7mmol) U ^(Dffi(Z)^^_hfH £: 4^5E 

Lfc_t"t:\ JilE^^^^^^ct^llII^^ b(-2|l|^lS^fTofc 0 3 [SI^ 
■ ^b^fc^Jfc^W^ (1- 5L) £tK (4L) £r#P;t. 5 &m 

vtc 0 ^fhb*&%>^t^mm*^mfc^y*^t?j* (a g ) -e»rTC2 

WiL, ^M{^#)4 0 7. 3 0 g Srjt-feHH^ LT#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

5 : 1.046 (s, 6H), 1.053 (s, 6H), 1.41 (s, 2H), 2.02 (d, J= 1. 6Hz, 2H) , 5.37 
(t, J= 1. 6Hz, 1H), 7. 26 (dd, J= 7. 6, 1. 6Hz, 1H) , 7. 33 (ddd, J= 8. 0, 7. 6, 1. 6Hz, 
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1H), 7.49 (ddd, J= 7.6, 7.6, 1. 2Hz, 1H) , 7.74 (dd, J= 8. 0, 1. 2Hz, 1H) . 
[0 4 6 9] 
(117 c) 

2- (3, 3, 5, 5-7^7^^^^^^) 7x^7^ 



l--hP-2- (3, 3, 5, 5 - f f 7 ^ 0^*t- 1 -x^ 

) ^<^if V (130. Og, 501. 3mmo 1 ) s 1 O v 5 »7 A 77 — aj?^ ( 

13. Og, -gTk) 3o£t^^/K7W=^ /V (1 8 2 OmL) ©i^fe©Aofc 

(7 0 OmL) t^^^ (2 0 OmL) ^#|RL. $S7kfiM^ f V V ^ 
( 2 O 0 g) ^I#Ti' 2 0^P B m*ibfc o $£*S$rU£: glass m i c r o f 
i b r e filter Sr^Tii^feU ffi?£&S&ET&-«*t*3 £ Tf&mrfZ £ 
£ <£ s fMIfrfb^ 3 4 5. 7 6 g ^^tii-fevft^^ £ L-C#/c 0 
X H-NMR (400MHz, CDC1 3 ) 

8: 0.95 (s, 6H), 1.13 (s, 6H), 1. 08-1.36 (m, 4H), 1.59-1.62 (ra, 2H) , 2.86 
(tt, J=12.4, 2.8Hz, 1H), 3.63 (brs, 2H), 6.70 (dd, J= 7. 6, 1. 2Hz, 1H) , 6.78 
(ddd, J= 7. 6, 7.6, 1.2Hz, 1H), 7.02 (ddd, J= 7. 6, 7.6, 1. 2Hz, 1H) , 7.12 (dd, 
J= 7. 6, 1. 2Hz, 1H). 
[0 4 7 0] 
(1 1 7 d) 

1- [2- (3, 3, 5, S-yby^W^P^^) ~7 s.~j>V\ 
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N 
H 

2- (3, 3, 5, 5-Tf7^W^P^^) 7x^7$y (16 
8. 0 g, 7 2 6. lmmo 1) £ 1, 2 - iff n T3 -^i/if ^ (1 2 0 OmL) 
©fi-^Hfefcs tr^ ( 2 — ^ n n^^/W) T 5 :/4£@£fe& (155. 5 g , 871. 
3mmol) *M*LtL 0 •t©jS^*«rS*#IB«T. 1 9 (TCI? 7 BBjft# 

m^^n^^t^mm^m^mm^^ (6D ^tk (id -e»i 

bfc 0 ^©^^Sr, ^77^7^ (1. 3kg) k?k (5D ©SS^^^j* 

(2D tiWLfc, ^fc^fctll^, gafp^TK (3D -e^#^ 

x 4ffi 7 K^tg^MJ!>^ (3. 5 kg) -ClfejjfeU^io ij&^iJ^fefeLT. 
jdET^IfbfCo #fj^t^NHi/!J*W7A^Dvf^77^- (S£ 
gfeji^/^^ih^) Tigb^ #^-ca&£i$*£U. «SflS£«&2 4 1. 6 7 g 

*5V^> ?FIEW?IAtfcl^i:LT, 12 6. 2 g<D^^W5#b^tfc 0 
©W^^-^i^v (15 OmL) Srinxu 0 °C-e 2 B#PM# bfc 0 ^Dfc#r!±5 

«i^i?iTttu ^-c&jEE&jftu 11M42. 7 4 g ?:«wt 

LT#fc D £-ffh. Illft^fe 2 8 4. 4 1 g fcafctlfrfeStei: LT#7c 0 
X H-NMR (400MHz, CDC1 3 ) 
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5: 0.93 (s, 6H), 1.13 (s, 6H), 1.17-1.35 (m, 4H) , 1.42-1.46 (m, 2H), 
2.84-2.87 (m, 4H), 3.02-3.04 (m, 4H) , 3.60 .(tt, J= 12.8, 2. 8Hz, 1H) , 
7.06-7. 18 (m, 3H) , 7.23 (dd, J= 7. 6, 1. 6Hz, 1H). NH©1H«T'#^^ 
oft„ 

[04 7 1] 
(1 1 7 f ) 

l-^p^P [2- (3, 3, 5, 5-fh7^f/^P 

^jrvviQ ~7a^=-;v] M°^<7*J^ 



1- [2- (3, 3, 5, 5 — 7 s " n^dpi//^-) 7x^ 

7^ (2 4 1. 6 7 g, 8 0 4. 3mmol), || (46, OmL, 8 0 4. 
3mmo 1) ioj;tffb7tKn77^ (3 3 0 OmL) ©ift-£*4fe fc N 
TKt#t^^bs ^^P7"P^y*;^Wt K (6 4. 8g, 9 2 4. 9m 
mol) iff7tKo77V (2 0 0mL) (DM^^^^P X.fz a 1 0 
3#b7cf£ N J t©S*SiS£-4&^ b !J h^i^TK^-fkia^*^ hV VJ* (2 3 8 
. 6 g , 112 6 mm o 1 ) ' £r 8 5>BB^ttr^ Li* 07JPx.7c 0 ^©IMlM 
^i&Tfc 3 B#^jf# Lfc D 

S^m^^r— ^rf-^ (2L) £tR (1L) l:TfRLfc„ ^£<£>Sl-8^£r, U 
mXVV^ (6 6 7 g) irTk (3. 5L) (Om&t&a ^ ^MWT X. 7c 0 Ltfb 

<it#bn-«b^^^g^mu ^^«e^7K (2D *5±tr«&5ftj*ia 

7K (1. 5L) -eal^^^L7c 0 ^©#^S£$l7j<i»7- b y (1. 5 

kg) T?f£jft&. |£«eWS:**U #bfrfc«*&^Tte**6b;fc:„ #£>*L7c 
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$SU 7^V^^raifbtt^^#fc 0 r0ft».^I^f/t/ (1L) tfft 
^?b N glass microfibre filter ^rii LT^F^^^S* 

~tfc£.<0s mmik&vo 2 8 0. 7 g t L-c#7t 0 

l H-NMR (400MHz, CDC1 3 ) 

6: 0.12-0.16 (m, 2H), 0.52-0.56 (m, 2H) , 0. 88-0. 96 (ra, 1H), 0.92 (s, 6H), 
1.12 (s, 6H), 1.13-1.34 (ra, 4H), 1.41-1.47 (ra, 2H) , 2.32 (d, J= 6. 4Hz, 2H), 
2.40-2.98 (br, 4H), 2.94-2.96 (m, 4H), 3.58 (tt, J = 12.6, 2. 8Hz, 1H), 
7. 05-7. 18 (m, 3H) , 7. 22-7. 24 (m, 1H) . 
[0 4 7 2] 
(1 1 7 g) 

l-^P7 , PWf^-4- [2— (3, 3, 5, 5-^h77<^A->^P 
-^Zy/u) tf^^S?^ ^ ^^/^/ft^^ 



l-^P7*nWf^-4- [2- (3, 3, 5, 5-fh7^f/^ 
P-N^v'/t/) 7x^/U] t°^7^ (2 7 7. Og, 7 8 1. 2 mm o 1 ) 
=f-;V=cf-;V^rYly (2 4 9 3mL) <Z?$g<£4&&\ «8 1 °CT'»Tlt# bfc D 
7* ^ ^^^/K^iif (76. 58g, 796. 8 mm o 1) 1:3 ^TO^t 

tit u ^^^m t bfc 0 « 8 1 °c-e * e> 7 ftmummw ufcsu 

jfrlBHWRSN ^f^xf-;v/rfy (lOOmL) &/BV^ glj© 7 7 ^ = ^ L 




■ CH 3 S0 3 H 
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£fe^ N «4 0°C-e3 O^r^MBE^MU, ^7^?rt^^^lH$^s HMfc 
^©|»lf|:» mm^^ (1 6 6 2mL) 

(liosmL) cDM-^«^n^, ^bnt^mmm^, «6 5°C 

*j££:2Sti®U ^ffibfc|I|f*^ML7c 0 ^^H^^rS^^^-^ (3 3 0mL) - 
^7°^ > ( 2 2 0 m L) (Dm&mm-ettifr ^VfiT? 4 B#P^^: §1 Lii^CftJI Lfc 

M^l^ 3 3 5. 9 g %&t& (fife) £ UT#fc D 
L H-NMR (400MHz, CDC1 3 ) 

6: 0.47-0.51 (m, 2H) , 0.81-0.85 (m, 2H), 0.94 (s, 6H) , 1.10 (s, 6H) , 

1.15-1.43 (m, 7H), 2.85 (s, 3H), 2.95-3.11 (m, 6H) , 3.43 (tt, J= 12. 6, 3.0Hz, 
1H), 3.52-3.61 (ra, 2H) , 3.80 (br d, J= 11. 2Hz, 2H), 7.13-7.26 (m, 4H) , 11.11 
(br s, 1H). 
[0 4 7 3] 

mmm 1 1 s ) 

2— {4— T2— (4 - t —zfT-fris? u^^l/ju) ~y ^=-;V~\ tf^yi?^ — 1 — 
MS m/e (ESI) 400 (MH + ). 

2- {4 - T2- (4- t p^^yy^) :7^^/k] h^y^y-l- 

MS m/e (ESI) 386 (MH + ) . 

4 -^^^/^—l— [2- (4 - t —rftf-J^s? xn^^-jy/U) 7 ^^;V\ 
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MS m/e (ESI) 405 (MH + ) . 
2— {4 — [2— 


— =3ff— 1 






MS m/e (ESI) 384 (MH + ). 
1— [2— (4— t — zf^jvy-^ u^^-y;y) 


/iyj t± v^y \-L y V-L x_ /\y y- 


MS m/e (ESI) 355 (MH + ). 
1— [2— (4— t —-?*5-!V*/# VL^^r^- 


— 1 -^nn 


-Ji/) y 31- — \\ 4fc — y* j j\y 


l^°s< =5 ^y N y 

t- ^ y y ^ 4ml4x4m 

MS m/e (ESI) 313 (MH + ). 
1 —y^y— 3 )V^^-;V— A— [2 — 


(3, 3, 


O , O / r y \T J\y *y s v- 1 


-v^v-zi/) ^^^/^] \f^y-jy mmM. 






MS m/e (ESI) 381 (MH + ). 
1- [4- (4-y h^-v-t^y v^- 1 


-^M - 


■2— (3, 3, 5, 5— ^ h 




— /V] - 4 




jj[ 

MS m/e (ESI) 454 (MH + ). 

2- {4- [2- (4 - t -y*?-/vy? 


~-=^VVV) 


7x=/I/] t^^v 5 ^— 1- 



20 y/M - i — ^/i^fty y-4 — Qv^^yy &wtM 

MS m/e (ESI) 428 (MH + ) . 

2- {4 — [2- (4 - t —zf f-si'is? n^^-y/u) y ^-=-;v] \i°^<y-yy— i — 
y/v} - l -if a y -y^- i -y^x^y y 

MS m/e (ESI) 412 (MH + ) . 
25 1 -Tif^>-- 1 — y/V— 2— {4- [2— (4-t-7'f;^P^^) 7 
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MS m/e (ESI) 440 (MH + ). 

3- (4- t -rf'f-f^yjr p^^yyy-) -4- ( 4 -^/Ubf^<7 v^- 1 -^fA- 

MS m/e (ESI) 382 (MH + ). 
5 1 —rf^JV— 4 — [ 2 - (4 — t —rf'f-fV^^ p^^yyl/) — 4 — h° V 2 — 

MS m/e (ESI) 434 (MH + ). 

4- (4- t g^fr-fr — l — -3 - (4 — -7^-/1^°^^ 



MS m/e (ESI) 370 (MH + ). 
[4- (4— t — -ff-As*/? pt^dri?-— 1 — ^c^Ap -3— (4 




^- i — f M -?=c^>v\ ^a-t 5; ^ 

MS m/e (ESI) 398 (MH + ). 

[4— (4— t — r/^A-v^ xi^-^l/jv) —3 — (4 — y*J-;\s\?- 




MS m/e (ESI) 400 (MH + ). 

1- [4- (4—;* h=¥v-t°^<U v^ — 1 -2- (3, 


3,5,5 —"T Y 




MS m/e (ESI) 482 (MH*) . 

1— [2- (4 — t — u^^r^-— 1 — — 4 — 


(4-^ b^^tf 


v^V- 1 --f /V) :7^~A-] -4-^13 tVPt^^^V MM 


MS m/e (ESI) 454 (MH + ). 

1— >^A— 4- [2- (4 - t -rf^-JVZ/f xi^^rx/?V) —4 


- (4-^ h^cU 





MS m/e (ESI) 470 (MH + ). 
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l- T4- -2— ^tfn f5. 5] 

MS m/e (ESI) 494 (MH + ). 

1— P4— (2-^tfn [5. 5] $^7*%— 3 Qvy^^/V) fc'-^v^— 1 

5 ndlzk] 7*9 y— 2-$-y 

MS m/e (ESI) 383 (MH + ). 

MS m/e (ESI) 357 (MH + ). 
10 [4- (4 - t —rf'f-tV^? n^^-y)V) -3 - (4-^^/l^-ti 0 ^<^^>-— 1 — f 

/U) 7i^] g|^2i^2l^^XZk Sft^lfc 

MS m/e (ESI) 429 (MH + ). 
[5- (4 - t —T'J-tVl/? n^^yU) -4- (4 — -f^jvyf^-^^y — 1 — 

/^) - 2 - ^ h ^rV7 j: ^71^] gv^T g >; 
15 MS m/e (ESI) 430 (MH + ). 

1 — P7°P tVt^^/I^— 4 - [2- (4, 4j^xf^_p^f-J J ^ 
- 5 — ;* V^cisz? zr.~;v\ \f^<y-Jy jjBjfefej; 

MS m/e (ESI) 383 (MH + ). 

1 — j/Jr P7"p fcVl^ gVkr: 4 — [2— (4, 4 — ^if/Vj/^ P yylx) —5 

20 h^viz^^zk] g^izi^ 

MS m/e (ESI) 385 (MH + ). 

1— [2- (4, 4-v^^Vt-^>^ p^frjj— 1 — -5-^ b^->-^^^ 

- 4 - 7° p tf/U 2 ^ ^ 
MS m/e (ESI) 371 (MH + ). 
25 [4- (4 -TT^/Ptf^v^- 1 -y jV) -5 - (4, ;l/y>^ 
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MS m/e (ESI) 430 (MH + ). 

MS m/e (ESI) 339 (MH + ) . 
5 1-^0^/1^-4- (2-^t°n [4. 51^-8-^/1^7^^^) t^7v^ 

MS m/e (ESI) 341 (MH + ). 

! _ ( 2 -^\i°v f4. 51 "tJj—S — (;V7^^;V) -4- (*r h v Kp 

10 MS m/e (ESI) 397 (MH + ) . 

p 4 _ (4 _ -f^- /Ui ?s<=7??-y— i — xf/i/) — 2— ^ h^iX— 5— (3, 3, 5, 

5 — g- g ^ ^-jVjs? g ^jf^) 7 ^ E^k] ^ £/kZ! § ^ jfijgit 
MS m/e (ESI) 430 (MH + ) . 

4 - [4- (4-^yf;V^7^^-l-^^) -3-^t°P [4. 51 gljZjZ 
15 7—^^—8 — f;V7j^1 ^MD^ ^Bfeji: 

MS m/e (ESI) 452 (MH + ). 

1—7*^/^—4— r.2— (4 — t — -f^As^S? u^3rl//V) — 5— ^h^7j = 

MS m/e (ESI) 387 (MH + ). 
20 1—7*^/^—4— [2- (4 — t — -f^-JV-y? VL^^yJU) — 4 — ^ K jrv-7a^ 

MS m/e (ESI) 387 (MH + ). 

2 _, {4— [2- (4 - t -y^/l^v^ P^^r^) -4— ^ ^ 
^j^y-l-^U} -N, N-^f^7tf7^K 
25 MS m/e (ESI) 416 (MH + ). 

3 _ ( 4 _ [ 2 - (4-t-7Y;^7P^ j rv / ^) 7j^1 t°^^v^- 1 - 
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MS m/e (ESI) 387 (MH + ). 

4— [4- (4 - t — 2jfvl^g n^^%y;V) —3 — ( 4 — rf^;V\f^<^ Z?^ — 1 

5 MS ra/e (ESI) 442 (MH + ). 

1- [4- (4- t —rff-J^^ Pj^^VV) - 3- (4— :^?VH^^S^— 1 

f/t^) 7^^/^] Ifiifejfr 

MS m/e (ESI) 399 (MH + ). 

4- [3- (4, A — i?^^/V^? g^±ibz 1 — ^—^) -4- 

10 V ? >-— 1 f/lQ — -7 ^r/Vfoyi/ jfrjfejfc 

MS ra/e (ESI) 412 (MH + ). 

v^-4- [4- (4 — flsid^ jy^- 1 — i )V) - 3- (4, 4— i£2i^2k 

p vvl^) Z ^ E^kJ — 2 , 6 — U ^ ffigfejfe 

MS m/e (ESI) 442 (MH + ). 
15 4- [4- (4-'7^/^b°^<^v : ^— 1 -^f/V) -3 - (4, 4_ z= vL£jgvPv^_P 

^^jj-— 1 -j-^/H 7^=^/V~\ ^/u-fcy^ W&M 
MS m/e (ESI) 412 (MH + ). 

4— [3— (4, 4— Z?* 1 ?-/^*/? p^^rjf— l — zc^ yl^) —4— (4— ^PbVl- 

2 0 MS m/e (ESI) 398 (MH + ). 

1 — 'f'f-jV— 4— [2— (4, 4 — ^JV-yS? p^arjj-— l — zc^i/lx) ^^-/p- 
] tf^v^ 
MS m/e (ESI) 327 (MH + ). 

4 — [3- (4-t-7Y/^^P^^) -4- (4— zf^/Ul?^^ v^V— 1 
MS m/e (ESI) 442 (MH + ) . 
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4- [2- (4, 4— j^^/I^^P^fr^/lQ ^7^^/I^] bVyy'y- 1 — ;V 

i$ ^m^- gvk^ gjzizk: 

MS m/e (ESI) 345 (MH + ) . 

1— T2— (4 — t — -Zf^-jV-y? p^dr-^- 1 — j^/i^) 2^^=Zk] —4— (2 — 
MS m/e (ESI) 357 (MH + ). 

4- [4- (4-^f;t/^7v ? ^-l-^/>) —3 - (4, 4 - ^/l^>^ p 
^^r^yjv) ^7^^/1-1 ^jv^Vjy iMMM. 
MS m/e (ESI) 414 (MH + ). 
10 1— [2— (4 — t — u^3ri//\s) 7i^/V] —4— (fb7b KPt:° 

MS m/e (ESI) 399 (MH + ). 

1- [2— ^j^/t^] —4—177^—2 1> 

^ g i£ ^ 

15 MS m/e (ESI) 381 (MH + ). 

1- [2— (4— t —zf^As^t P^VTU) — 4— 3 — ^/V 

MS m/e (ESI) 381 (MH + ). 

1- {4- [2- (4, 4 -v^^v^y-^ P^^ri^- 1 —=^^/v) 7 ^=-7^1 

20 7'^-l — r/w ^^^-2-^-^ 

MS m/e (ESI) 341 (MH + ) . 

4- [3— (4 - t — ^^tV*/? E^±±ZI 1 ZZfB^/±) -4— (4— -^<y?v^tf 

MS m/e (ESI) 454 (MH + ). 
25 1-^^-/^—4- (2— ^t°P [2. 5] Hr#& — 5 — 3^ — 6 ~^ 7V7 =^=-M 
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MS m/e (ESI) 325 (MH + ) . 

4- [4— (4-/^^7^- l — ^f/lQ -3- (4, 4—i?^f-;Vis?xi 
^*c-y/u) ^s.=./U] ^tju^Vjy 

MS m/e (ESI) 442 (MH + ). 
5 4- [4- U-^/Vfc^^v^- 1 -^) -3-^b°P [5. 5] Vl/y** 

— 3 — A >v~7 zc—rvX ^ju^Vjy ^M^. 

MS m/e (ESI) 454 (MH + ). 

1- [2- (4, 4 zz j^^£v^_P^^vvk) T^^ZkJ -4-^P^b°-<7 

i» mmm. 

10 MS m/e (ESI) 343 (MH + ) . 

1 -^p/oWf/k- 4— [2— (4, 4 — y^fyV^g u^^-^/U) -7^ 

MS m/e (ESI) 355 (MH + ). 

1- [2- (4, 4 ZL^gvkHg P^^rjj-- 1 -j:~;W) -4- (4-p< 
MS m/e (ESI) 454 (MH + ). 

1- [2- (4, 4 - v^^/i-y^ p^^ryxyk) -4- (4-7< b dry-fc^ U 

-1 f/U) 7j^] - A—^l/^/V^^i?^ 

MS m/e (ESI) 484 (MH + ). 
20 1- {4- [2- (4, ^—^zu^fVl/p P^iivTk) ^c^^/U] tf-^^^V— 1 

— f/M 2— ^n^: 

MS m/e (ESI) 371 (MH + ). 

1— tV— 4- [2- (4, 4 zz i^^Vj£^_P^LvV^ ^^—71^] g^gi? 

25 MS m/e (ESI) 357 (MH + ) . 

4- [3- (4, 4— -^J^vl^^ n^^r^- 1 -4- (4-7Pb> 
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g 1/ - 1 - 4 M Z ^ ^ZkJ ^E-zMs U V i&f£^ 
MS m/e (ESI) 426 (MH + ). 

4- f3 - (4, A-js^^/U^? p^^rf— 1 — Ji^/U) -4- [4— (^ b ^ 
MS ra/e (ESI) 482 (MH + ). 

1- {2 - (4- t -y*^-}VZs$ n^^-ZyjU) -4- (4-^ h ^^h°^< D v^ — 

MS ra/e (ESI) 456 (MH + ). 
10 1— {2 — (4 — t — rf^f-frf? u^^riyjU) —4— (4—^ b U v^ — 

1 — f/l^) — 4— ->-^ P7°n bV^^f/l/bVyv'^ jfcgjfejfc 

MS m/e (ESI) 468 (MH + ). 

1— ^ntf/P— 4— (2-^b°P [5. 5] fr^-T^ft— 2— 3 f/l^^ — 

15 MS m/e (ESI) 353 (MH + ). 

l-^P7°PWf;^-4- (2-^tfP [5. 5] fr^'yfr- 2 —J^— 3 

MS m/e (ESI) 365 (MH + ). 

4- {4- (4 — -f^-^yf^^ — x — f^) [ 5j 5 ] fr^^fr 

20 - 2 — j^- 3 — 4 ?V7 *.~M ^/UfrV ly &kM. 

MS m/e (ESI) 452 (MH + ). 

4- {4— (4-^p t°/lxt°^^>-- i — f/p) - 3 -^t;° p [ 5- 5] r> 
# — 2 — 3 ^/t^/fr V > i&WM. 

MS m/e (ESI) 438 (MH + ). 
25 4 — {4 — (4 p7°p hVl//^;Uk^7^>- 1 --f/H - 3 - ^ b°P [5 

. 5] ^7^T^—2-^>--3~4^y^^M^7U^V> 
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MS m/e (ESI) 450 (MH + ) . 

4- T4- {4- O-^^/Uy^/U) tf^^-l-^f/^} -3-7b°P [5 
. 51 W =?•}>— 3 — f ^/^/fr!J j[g||| 

MS m/e (ESI) 466 (MH + ) . 
5 4- [3-^b°P [5. 5] t7^ 1 f^— 2 -J^ — 3 -^f/V-4 - {4- b g 

MS m/e (ESI) 494 (MH + ). 

4- {4- (4 — ^L^^/Hf^^ i?^ — 1 — (M -3-^b°P [5. 5] fr^gf 
10 2 -j^>-— 3 — j~/W ^/VtJn y -y MWM. 

MS m/e (ESI) 466 (MH + ). 

1- (2—^ h^^xf;]/) -4- (2-^b°P [5. 5] g — 2 — j: ^ — 

3 — jjvy^=-;v) yf^jVis 
MS m/e (ESI) 369 (MH + ). 
15 1- {4— (2-7b°P [5. 5] fr^^'yfr- 2 -J^- 3 j JV7 H°^< 

MS m/e (ESI) 381 (MH + ). 

l-^pfc>-4- (2— ^bTn [5. 5] — { ^^/V) b°^<^ 

20 MS m/e (ESI) 355 (MH + ). 

1 -j/^ p/p fcVl^^-A— 4- (2— [5. 5] fr^T 2 ^- 3 — 

MS m/e (ESI) 367 (MH + ) . 

1- (_3j^2i-f2kZ±Zk) -4- (2--Xt°P [5. 5] - 3 —J ;U7 s 

25 tf^yv^ jfclfeffi 

MS m/e (ESI) 383 (MH + ). 
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1-^^-/^-4- {4- (4-^ h^i/lf^V it^—l—JM -2-^t:°P f5 
MS m/e (ESI) 480 (MH + ). 

4- T4- {4- (3— ^^vKT^VlQ ^7'^^- 1 zidJkl ~3-^b:°P T5 
5 . 5] fr^^fr- 3 -^/V7i^l/] ^/^y ^ 

MS m/e (ESI) 468 (MH + ), 

4- [3-^tfn [5. 5] ^^^-3-^/^-4- {4- (glHTfc Knb°7 
I/— A—^jVff-jV) \f^<"7 i?y — 1 — dJkl 2^=z2kl^Jk^JkL 
MS m/e (ESI) 496 (MH + ). 
10 1— {4— (4— ffrT^jjJJ ^-4-^f/V— 2-^b°P [5. 5] Isy 2 ^ — 3 — -f 

yi^j^Zki ^7^-1 — f/W ~f#^— ffiBfejfc 

MS m/e (ESI) 468 (MH + ). 

1- (2-p< l-^v^fvU) -4- { 4 - (4-^ h^vjgrjjJ v^- 1 --f/U) 

— 2-^b°p [5. 5] yy?**— 3 -^r/u^^^/i^} tf^7s^ jfcjfeii: 

15 MS m/e (ESI) 484 (MH + ). 

A- {4- (4-j* Y^y\f^<)}^y-X-^;V) -2-^tfP [2 
. 51 ^— 5 — xy- 6 -/f;V7i^;i/) tf^^v^ 
MS m/e (ESI) 438 (MH + ). 

1- {4— (4—;* -2-^t°P [2. 5] ^-^^ 

20 - 5 -j-^- 6 —y/uy^=-M -4 — ^^^-/^b 0 ^^^^ aHil 
MS m/e (ESI) 452 (MIT) . 

4- {4- (4 77'f;V^7^y- 1 -^W -3-,Xh°P [2. 5] if? 

5 — 6 — ;f/K7 jz/j^ U ^ jfclfejfc 

MS m/e (ESI) 410 (MH + ). 
25 4 - {4- (4-^77^/^7^-1-^/^) -3-^h°P [2. 5] ^ 
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MS m/e (ESI) 412 (MH + ). 

4 — ( 4 — (4 °yf/Vt^7^y-l-^/V) -3-^t°n [2. 5] g 

MS m/e (ESI) 426 (MH + ). 
5 (S) — 1 — :7* < 7VW— 4 — {2- (4, 4 f-JV^t u^^-jy/U) -4- (3 

MS m/e (ESI) 442 (MH + ). 
(R) — 1 — n-^n ^;V— 4 — {2— (4, 4 — v^^/PV^ p^^-->- 

/u-) -4- (3-^ h^t^y i?^— i ndlzk) tf^yv^ 

10 MS m/e (ESI) 468 (MH + ). 

' 1 — >f y-7°P 4 - {2— (3, 3, 5, 5 -T b 7 ^ n^^i/;v-) 

MS m/e (ESI) 343 (MH + ). 

l-^p^yf;V-4- {2— (3, 3, 5, 5-f f^^f/^P^^ 
15 ) -7^.~}V) 

MS m/e (ESI) 369 (MH + ). 

1- (2 -v^ P^2^gvW2^^Zk) -4-^0^^^ ^^it 
MS m/e (ESI) 301 (MH + ). 

1- (2 P^2^kZ_^^k) -4-v-^ P^P bT/^^/l^tf^<7 g 

20 gfejfc 

MS m/e (ESI) 313 (MH + ). 

1- (2 — is? P^T^/H? j^/l/j -4-^y^^7^y jLgliL 
MS -m/e (ESI) 315 (MH + ). 

1- (2 — u^^-jvy *.=-)V) -4- (fb7t KPb°7y-4-^^^7 c 

25 m ¥-<7-ji/. 

MS m/e (ESI) 357 (MH + ). 
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1- (2 -v^ — 1 -^-;vy^=^;V) -4-7°Ph>b°^7v ; >- 

MS m/e (ESI) 299 (MH + ) . 

1- (2 — — 1 — x^/1/7j:^) -4--^ p:7°P fcVt^TV^t: 0 ^ 

5 

MS m/e (ESI) 311(MH + ). 

MS ra/e (ESI) 313 (MH + ). 
10 1 — ( p^7°^ — 1 — =^.-jvy j. :=7lQ — 4 — (rf7^ Kg fcf7 V — 4 

MS m/e (ESI) 355 (MH + ) . 

1- ( 2 — V7*r? 1 —j.— ;1/7j:^;i>') - 4 - p t^p bVi^ ^yv-fcX 
15 MS m/e (ESI) 325 (MH + ). 

MS m/e (ESI) 327 (MH + ). 

l-^P7°n {2— (3, 3, 4, 4— 7^ h^^/l^S^n^ 

MS m/e (ESI) 339 (MH + ). 

1 --y'f-jV— 4 - {2- (3, 3, 4, 4-7f7^/^P^f/V) ~7 

MS m/e (ESI) 343 (MH + ) . 
25 l-j/^p/p Wf/k-4- {2 — (3, 3, 4, 4 — -7" h 7 J* ^Vl-^^ P^ 
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MS m/e (ESI) 341 (MH + ) . 

l-/ph°^-4- {2- (3, 3, 4, 4—T hy.^^/V— l - 

MS m/e (ESI) 327 (MH + ) . 
5 1- {2- (4- t -~7*^/VZ/?n^^-i/M 7^~M -4— (4, 4, 4 - f 

MS m/e (ESI) 411 (MH + ). 

4— {3 - -4- (4 — 1 

10 MS m/e (ESI) 458 (MH + ). 

1—^^-/1^—4— {2 — (4-t-^f;^P^^) —4 — (4-xfjry/ 

MS m/e (ESI) 484 (MH + ). 

1 — yyl/- 2 — {/U^^/U— 4- (2— ^t°g [5. 5] — 2 — ^l/ — 

15 3 — i;vy^~;v) ^<yj^y glUH 

MS m/e (ESI) 391 (MH + ). 

1— (2— ;*bfn [5. 5] fr^xTJ — 2 — 3 — ^£ /l^j^n/l--) — 4 — (jr 

Kp 4 — I JV£ gvVj gv<Z SfcB&jfc 

MS m/e (ESI) 409 (MH + ) . 
20 l- {4- (4-^ b^rv-b^U v^- 1 -A)V) -2-7b°n [5. 5] 

# — 2 -J-^— 3 —^JV7 -4-7°Pt>b°^7^y 
MS m/e (ESI) 466 (MH + ). 

1- r^P7°p Wf;^-4- {4- (4-t< h^v-t^y s?^- i -^w - 

2- ^b°P [5. 5] fr^y^TJ- 2 -J^- 3 -^/^ j^/H fcX^v^ EM 
25 ^ 

MS m/e (ESI) 478 (MH + ). 



485 



10 



15 



20 



25 



WO 2005/063705 PCT/JP2004/019795 

1- (4- -2-^b:°P [5. 5] $ >"t* 

MS m/e (ESI) 494 (MH + ). 

1 - {4- (4-7* h^r^b^y^y- 1 —4 As) - 2 - ^ h' P [5. 5] gjxgf 
#—2 - j^ — 3 -^/^7x^/P} — 4 — (^b^b K_P b°7^— 4 — 

MS m/e (ESI) 522 (MH + ). 



tfn [5. 5] V^T'J)- 2 — =r-l/— 3 — -f/l^^^/W tVy^y ^gt^ 


MS ra/e (ESI) 492 (MH + ) . 

4- {4— (4-77y-2-^;^7 c /VtV7^y-l-^/U) -3 


— XH°u [ 


5. 5] i)y7^-2-xy-3 — f;U7x^;H ^/L-7^ JJ ^ Jfe^ife 


MS m/e (ESI) 476 (MH + ). 

1- (2-7fn [5. 5] — i/vy^=^;V) -4- (r h7t Fn 


t?7>- 4-^/^9^) tf^v^ jfiiifi 




MS m/e (ESI) 411 (MH + ). 

1 - {4- (4-^ hdp-Vtf^y v 5 ^- 1 — (M - 2-^t°n [5. 


5] >)yf 


77- 3— f/l^c^/W -4- tf-^v^ i^^^ 


MS m/e (ESI) 496 (MH + ) . 

1- {4- (4-t< h=3f-;XfcV<!J v>^- — 2 fcfn [5. 


5] -7>^ 


77 — 3 — W /^7i= /W — 4 — ^V^/l/fc: 0 ^^ 




MS ra/e (ESI) 496 (MH + ). 

4- {4- (4 f y7*f;V^7 v^- 1 — -3-^t°n [5 


. 5] <7>- 


"7 s — 3 — f /ix7^rr. 7 ^} ^vt^y 1/ 




MS m/e (ESI) 454 (MH + ). 
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4-14- (4 — 77^- 3 — ^~7V}f^<V 1 — <M —3— ^b°n [ 

5. 51 fr^T^ — 3 -^/I^^^/H g2kjliL>L 
MS m/e (ESI) 478 (MH + ). 

1- {4- (4-7? — W -2-^b°P [2. 5] £ 
MS m/e (ESI) 424 (MH + ). 

'l-^7P7°P Wf;l/-4- {4- (4-7* h^Vt^y 1 M - 

2- ^t°p'[2. 5] t^^-5-xy-6->f;V7x^;W ^7'^ 
MS m/e (ESI) 436 (MH + ). 

io i-^y^vu-4- {4— (4—7? h^->-b°^y -Jy— 1 — f/l") -2-^H°P 
[2. 5] 3rV$- 5 -j^ — 6 -^/V-^^^/W tf^v^ 
MS m/e (ESI) 438 (MH + ). 

4- {4- (4 -v^/l^tf^y^- 1 — £/V) — 3— ;*b?P [2. 5] 3r<?$ — 

5— ^y— e—sf/^^—su} ^/uy^yy 

15 MS m/e (ESI) 410 (MH + ). 

1-^71^—4- {2- (4, 4—*?* ! f-;V*/?xi^*r*/;V) - A- (4-^y^ 

MS m/e (ESI) 470 (MH + ) . 

4- [3-7,fc°P [2. 5] 6 -^7^- 4 — {4— (^ b g £ KPb°7 7 

20 -4-^/^t?^-/^) 1 —jm 7^^/^] ^/MnU^ j&^i: 

MS m/e (ESI) 454 (MH + ). 

(S) -1- {2— (4, 4 n^^ysU) -4- (3-7?b^rv^° 

^<P. v^- 1 —4 7±) -7zz.~M - 4-^<y^/u\f^<v^y 
MS m/e (ESI) 484 (MH + ). 
25 1 — v-:? P^^yVl— 4 — {2 — (3, 3, 5, 5 — ^ b 7 7< f-jVi/f n^^jyju 

) -7^=-m \f^-j y mm, 
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MS m/e (ESI) 383 (MH + ). 

{2 — (3, 3, 4, 4— -7" b7^f/^P^yf;V) 7 

MS ra/e (ESI) 343 (MH + ). 
5 i -y^jv- 4 - [ 2 - ( 4 - t -•? s f-jv ; i/# u^^jyM - 5 - b° y s?^— 3 - 

MS m/e (ESI) 434 (MH + ). 

4— [4- (4 — t — ^jfvkv^ p^^-'WV) —3 — (4 — y'V — 

10 MS m/e (ESI) 456 (MH + ) . 

4- {4- (4 - t —^f-sUi/f n^^-^/V) —3- [4- ( 3 — ^I^^VlQ 

MS ra/e (ESI) 456 (MH + ) . 
14— (4 - t —Zf'^/l'i/? p^^rjj-- 1 — 31 -3 - (4 — ^^-/^tr^<7 

15 >- i—JM -7^=-/v~] ^^jvr^jy 

MS m/e (ESI) 398 (MH + ). 

4- [3— (4, 4 -v^^v^i^ P^^rf-— 1 — ;V) -4- (4— >V 

MS m/e (ESI) 426 (MH + ) . 
20 4— {3- (4, 4 gVj^g p^dr-fr — 1 — -4- [4— (7"b^ 



MS -m/e (ESI) 454 (MH + ). 

1 4- [2- (4, 4 zl i£2i±Zk±^ P^frl?— 1 -4- ( 

25 4 h^^bf^U Z?ls— 1 —A M 7x^] bf^7^^ I 

MS m/e (ESI) 440 (MH + ) . 
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1— \2— (4, 4 -v^^v^y-^ P^f - 1 — J^yu) -4— (4—^ h^rv^ 
MS m/e (ESI) 426 (MH + ). 

1— [2- (4, A—V-t^-JV^tv^^^- 1 — J^/lQ -4- (4-7< h^rv- 

5 b°^U v^- 1 -4M -4 ^^/t^fcXyv^ iffi&ffi 

MS m/e (ESI) 454 (MH + ). 

1- [2- (4, 4 — jtt'f-Sl'ls? p^frf— i — j^- ;V) -4- (4—7* b 

MS m/e (ESI) 440 (MH + ). 
10 1- [2- (4, 4-y ? 7^/^v^ ^gjz 1 -4- (4—;* h 

tf^jj y?^— 1 — ^f/V) 7x^/1/] —4 - Cr h^fc: KPb°7>-4-^f/^f^ 

) t°^v^ 

MS m/e (ESI) 482 (MH + ). 

1- (4- [2- (4, 4 -v^^/I^v^ cr^^r-y-- 1 — ^=.;V) -4- (4-^ 

15 b^v'fcr^y jy^- 1 -^) t^^/k] tf^v^- 1 -4M -?$i/-'Z-3r 

MS m/e (ESI) 454 (MH + ). 

4— [3— (4, 4-^^f;^^P^t-l-^^) -4- (4— -7=7 1/ — 

2 0 MS m/e (ESI) 436 (MH + ). 

1— [2- (4, 4 — itt^Asj/? P^^rjj-- 1 — rc- ju) -4- (4—^ h 3^ 
t°^<}) i>>-l—4M ~7 x.=-;V~\ -4 -77^- 3 -^Vl^^V^fc"^ ^ 

MS m/e (ESI) 464 (MH + ). 
25 1- [2— (4, .4-^^^/^v-^ P^^rij-- 1 -J^^/W ^^^/i^] -4^<V^ 
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MS m/e (ESI) 341 (MH 1 ). 

l-y/>?pypl:>^f^~4- [2 — (4, 4-v ? /^-/Vv-^P-^-^-if— 1— 

MS m/e (ESI) 325 (MH*). 
5 1- [2— (4, 4-i/* ; ?'JUi/7 1 — J:=. M — 4 — (t~ 

MS m/e (ESI) 369 (MH + ) . 

1- [2— (4, 4 - v'^ f /l-v'^ P^^t- 1 /P] -4-77 

V- 2 — j^Wt fvUj^>iz ^ *&B£ifc 
10 MS m/e (ESI) 35l(MH'). 

1- [2 - (4. 4-^^^/V'>^ P^^rl^- I ~^^^) 7 -4:— -7 "7 

MS m/e (ESI) 351 (MH + ). 

1— [2— (4, 4-v : ^^/^i>'^ Pj2l±±Z: 1 ZZ^E^d. 7*-~flA —4— (2 

15 ->t h^ix^^v) b^7^y 

MS m/e (ESI) 329 (MH*) . 

1- [2— (4. 4 -vM^/Wi? u^^r->/U) *7 - 4 -^yf-;V-e^7 



MS m/e (ESI) 343 (MH + ) . 
20 1 — %/? P~7°P \f/V^"f-/i — 4- [2 — (4, 4— i?;* ^/^->-^ P^^v-/^) 7x 

MS m/e (ESI) 327 (MH*) . 

4— [3— (4. 4-v ? ^f^v , ^P^v'/l>) —4— {A—^-^-f-jyyf^-'y'J'^y 



25 MS m/e (ESI) 428 (MHO . 

4— [3— (4, 4-^f/Vv'^P^v , /l') -4- — 2 —^.>V£ 
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MS m/e (EST) 438 (MH + ) . 

4- T3- (4, 4-y^^A^^ P^^->;V) -4- (4-77^-3-^ 
MS m/e (ESI) 438 (MH* ) . 

1- [2- (4, 4 - U-^^-i^M -4— (4— ^ f^r-^fcf-^U i?^ 

— 1 — jVkj — 4— ^O^Vl"tf-<7S?>' 



MS m/e (EST) 456(MTI + ). 

1- [2- (4, 4-^f;Uy-^P^'>^) -4- (4-^ f^^y^y 
10 ^sl^/W] —A— A "J ~?*f-JV fcf^-? > Jftlfeift 

MS m/e (ESI) 442 (MH + ). 

1- 12— (4, 4-^^f/Vv f ^P^^) —4— (4 >^->-b"-<y 
-l--fVW 7x^;v] - 4- (ff7t KPtf7y-4-^^f;i/) tf^7^ 

15 MS m/e (ESI) 484 (MH*) . 

1— T2— (4, 4-v ? ^^-/V->^ P^v^j -4- (4-^ L±^^CiiL^>: 

— l— 7g=:^l - 4 zlZ-2 ^— 2 — dJk^^kJ^2. 

MS ra/e (ESI) 466 (MH + ) . 

1- [2- (4, 4-^j*3yl^g P^l^kj^ -4- (4-^ hdrv-b^TJ t>>- 
20 -1— -YA-) ;7^~/U] -4-^7^-3 — f/M^bV?^^ j&lfelS 

MS m/e (ESI) 466 (MH*) . 

1- (4- [2- (4. A-^/^/V^^U^^^/U) -4- (4-* h*c*/\?s< 

MS m/e (ESI) 456 (MH + ) . 
25 1— [2- (4, 4-y ! ^f/^PAjr^) y^^/U] — 4 — >f y 
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MS m/e (ESI) 329 (MH + ) . 

l—^jP L ^2k2i^2k— iJZ [2— (3. 3, 5, 5-Th7^f^P^ 

MS m/e (ESI) 369 (MH + ). 
5 {4 - [2- (3, 3, 5, 5 ~T h7^f/^ p^fr-fr- 1 -rc-^) :7 

MS m/e (ESI) 338 (MH + ). 

1— -4 — [2— (3, 3, 5, 5-fb7^f/^P 

--v^t- 1 ^-yu] fc°^y>> jfe^iL 

10 MS m/e (ESI) 371 (MH + ). 

1 — 4— [2— (3, 3, 5, 5-r h7^f/^P^ 

MS m/e (ESI) 367 (MH + ). 

i^-4- [3- (4, -4- (4--7°p 

15 ^v^-l-^/W) ^jl^/Ix] -2, 6 -v^^/l-^/Wfr U ^ iQjjL 
MS m/e (ESI) 428 (MH 4 ) . 

jx^-4- [3- (4, 4 J-jVi/P P^^r-^) -4- (4— <^5vHf^ 

^v^-l-^W) 37 ^=7^] -2, ^ i^m^. 
MS m/e (ESI) 456 (MH + ). 
20 v^-4- {3 — (4, 4— ^^f;^^ p^^yk) -4- [4- (fh7fcK 

p t°7^-4-^r/^^5 : -/^) tr^^^^-i — ^/^) ^^^/^] -2, 6— 

MS m/e (ESI) 484 (MH + ) . 

[3- (4, 4-v ; ^^7^^n^^r^/W -4- (4-^7^—3 — 
25 /f/V/fyV^v'y-l-Y^) 7x^/k] -2, 6 — ^vWEvMs y > j| 
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MS m/e (ESI) 466 (MH + ) . 

{4 - [2- (4, -4- (2, 6 

>- mm 

MS ra/e (ESI) 456 (MH + ). 

v^-4- i3— (4, 4j Z v>2i3iZk±^-g^±>2k3 -4- [4- (2—^ h^r 
Z/=cf-7V) ^<7^lj^d>] :7:e~/W -2, 6 - i?^ ^vWfr/l^fr U V & 

MS ra/e (ESI) 444 (MH + ). 

^^-4_ {3- ( 4 , 4-^^^/^^ P^-^vW) -4- [4- (2-^h^r 
MS m/e (ESI) 458 (MH+). 

c,-^_4_ [4— (4 — xi-y^^^^-jV^^^ v^ — 1 — dJkl —3- (4, 
4_ j^^yt^;? p^jf^/k) ^j^/Rl — 2, 6 — ^VWfr/Wft U ^ lfcBfe& 
MS m/e (ESI) 454 (MH + ). 

1 — ^VU— 4— [2— (4, 4 — i?*?-;i'Z/# E^^Lk2kl 
MS. m/e (ESI) 398 (MH + ). 

1- T3— (4, 4-^^/^^^'^) -4- (4 — ^S^2k^l2Jjk: 
MS m/e (ESI) 45l(MH + ). 

x ^ [ 3 _ ( 4 , 4 -j^^/Vi/^ p^^y-vM -4- (4 f/yf/VfcXy^ 

MS m/e (ESI) 437 (MH + ). 

4 _ [ 4 _ ( 4 — y/jr p^^/l^^^/^b 0 ^^^^— 1 —3 — (4, 4-v^ 
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MS m/e (ESI) 426 (MH + ). 

1 — y$ P^/V^f;V- 4— [2— (4, A—jy^^-;V-y^u^^ly;V) — 4 — 

5 MS m/e (ESI) 454 (MH + ). 

1- [2- (4, 4^^2^Zkj^-E^jL>2k) — 1 — ^/V^a: 

-/Ix] — gVkg^Z j?y fflgtM. 

MS m/e (ESI) 398 (MH + ). 

1— [2- (4, 4— v^^yt^^ p^^r->/^) -4-tf^U v^- 1 — 4 ;V~7 ^ 
10 —4- KPt°7y-4-^;^f;^) tx^v^ jfcifejfc 

MS m/e (ESI) 454 (MH + ) . 

1— {4 - [2- (4, 4 -v^^/^v^ g^^yylQ -4-b°^U 1 — -± 

zr.^;v\ \?s<y-yy—\—s(;v} ~f$y-2-Jry MmM. 

MS m/e (ESI) 426 (MH + ) . 

15 1— [2— (4, 4— jfj^fjuxy? n^^ou) — 4-\f^<y z?y— 1 —4 ^ 

=.;v\ -4- (2-^ h±^^gvk) g^iz^>: t&mm. 

MS m/e (ESI) 414 (MH + ). 

1- [2- (4, 4 - =f-jvjy^ u^^-y/u) - 4-t°-<}) i?y- 1 — { svy ^ 
-4- h^J^vlp g^jz^Z ^Ifeffi 

2 0 MS m/e (ESI) 428 (MH + ). 

1— [2— (4, 4 zz i£2L±ZL^_Er^±ir2k) -4-^^^-1-^/1-71 

MS m/e (ESI) 384 (MH + ). 

l-i/^P7°PhVMf/^-4- [2— (4, A — *y * JVis V u^^-y J\s) -4 

25 j )V7 ^=.)V\ \?^<=7*yy 

MS m/e (ESI) 396 (MH + ) . 
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1- f4— [2- (4, 4-v^^/t-v^ u^^-is/y) -4-b°py^y-l — ( 
MS m/e (ESI) 412 (MH + ). 

1- [2— (4, 4—z?J-=7-/^y?u^3ri//y) -4-b D P^v?y-l--f;l/7x 
5 -4- (2-t< L±^^±Z1^ fcV^v*^ ffiB&feg: 

MS m/e (ESI) 400 (MH + ). 

1- [2— (4, 4^^2i^k±^-H^±^2k) -4-h°P^j/y-l — f/^7^ 
-/l/] - 4 - (2 -J: h^y^^U} hV<7 ^ ^gj^ 
MS m/e (ESI) 414 (MH + ). 
10 1- [4- (4 p/f;v^f ;V^7 v'y- 1 -^f;i^) - 3- (4, 4— 



MvS m/p fFST) 449 (MH + ) 
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MS m/e (ESI) 386 (MH + ). 
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77 ^^/^] tr^ 
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MS m/e (ESI) 452 (MH + ) . 
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MS m/e (ESI) 371 (MH + ). 
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MS m/e (ESI) 428 (MH + ). 








4— [4— (4-t-7'f^i/^P 
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MS m/e (ESI) 440 (MH + ). 

4- {4- (4 - t -Zf^/V^? u^3ci//U) -3 - [4- (2-7* h^r^xf/k 

MS ra/e (ESI) 444 (MH + ). 
5 [4- (4 - t u^3r^/U) - 3- 

MS m/e (ESI) 400 (MH + ). 

1 — •y'TsU— 4 — [ 2 - (4 - t — rf^JVl/Z y^^^/U) - 5 - y v^ — 1 

10 MS m/e (ESI) 440 (MH + ). 

4- [4— (4 — P7 8 n tf/Upt^/utf^yi^^— 1 — f/H ~ 3— (4, 4 — 

MS m/e (ESI) 410 (MH + ). 

l-v-^P7°Pt:>^f;k-4- [2— (4, 4 — ^ gvWXg g-^df-ff- — i — j, 
15 ^/^) -4- (4-7< 7x=.;W] t°^y>^ 

MS m/e (ESI) 438 (MH + ). 

1- [2— (4, 4 -v^^Vl^v^ n^^r-^- 1 — j^t^) -4- (4—^ h 3^ 
v^- 1 —4M 7x^;k] - 4- (2-^ f^^Ji^/U) t°-<9i?> M 

20 ggfi 

MS m/e (ESI) 442 (MH + ). 

4— [3— (4, 4— V^f-jV^y? p^^rjj-- l — j^/U) -4- (4— :7^^ — 

MS m/e (ESI) 436 (MH + ). 
25 1- [2- (4, 4 -v^^/l^^ n^^rf-- 1 — jlc^/W) -4- (4-7< b 

v^- 1 --f/V) 7x-;l/l - 4-77>'-2-f/^f/^V7v ? V ^ 
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mm. 

MS m/e (ESI) 464 (MH + ). 

1— [2— (4, 4 — V^^V^V^ q^^jj-— 1 — jV) y^=^/V] —A—(CT 

5 MS m/e (ESI) 355 (MH + ). 

1— [2- (4, 4 — v^fv^v^ n^^vvl-) :7 3^7^] -4- (r Kp 
b°^^-4 — W g^Lzv^ i^M: 
MS m/e (ESI) 357 (MH + ). 

4— {3- (4, 4 — -2J^J}^± n^^^M -4- [4- (ff7^KPb°7 

10 >--4 lVV2i^ZL) 7a^/W ^r/U&Vls j^lM 

MS m/e (ESI) 456 (MH + ). 

1— {4- [2- (4, 4 — i?*?-;l't/? — 4— £ E/l'ft}) I/— 4 — f 

MS m/e (ESI) 428 (MH*) . 
15 1— [2- (4, 4 -v^^^v^ g^^>^) -4- (4-p* l^^bXp^ 

MS m/e (ESI) 428 (MH + ) . 

1-^07*0^^-4- [2— (4, 4 — it^^/lsis? P^-^f^) —4 

2 0 MS m/e (ESI) 440 (MH + ) . 

v^-4- [3- (4, 4 —it^'TsUis? u-^^ri^/U) -4- (4-^y7*5v^t° 
^^-^V- 7 -2, 6— -2jj^2k^2k^Vj^ 

MS m/e (ESI) 442 (MH + ). 

v^-4- [4- (4-^p7p tVl^^Vktf^v^- 1 -3 — (4 

25 , 4 — T/ujy^ p ^j^^Zk) Z g EiZkJ — 2 , 6 -v^ ^ywe/vafc y 1/ j|yjg 
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MS m/e (ESI) 440 (MH + ). 

i/X — 4— [3— (4, 4 — gvW^g P^^f^) —4— (4— ^7^>- — 2 — 



5 MS m/e (ESI) 466 (MH + ). 

i/X — {4- [2- (4, 4— /Vi/fy^^i/M -4- (2, 



MS m/e (ESI) 425 (MH + ). 
10 1— [3— (4, 4 — gvW^£ P^^r->/^) —4- ( 4 — ^ n fc?VW g y> ^ 

MS m/e (ESI) 423 (MH + ). 

1- [4- b:VU^^-/^b°^7^>- 1 -^f/U) -3- (4, 4 — 

15 MS m/e (ESI) 435 (MH + ). 

1- [3- (4, -4- (4-37^-3 — f/W* 

MS m/e (ESI) 461 (MH + ). 

4— {3 — (4, 4 - "f-fls*/? u^^-yjV) —4 - [4- ( 2 — h 3^3^ 

20 /v) v^— i — ;£Aj ^rc— ^M^y ifci&ffi 

MS m/e (ESI) 430 (MH + ). 
{4- [2- (4, n^jyju) -4- (4-^ h^^bVy^ 

MS m/e (ESI) 425 (MH + ) . 
25 1— [2— (4, 4-^7 c ;^^P^^;l/) -4-b°xy^y-i-^;^7 x 
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MS m/e (ESI) 426 (MH + ). 

1- [2 - (4, 4-v^^V^v-y P^^v^) -4 -h°-<y l -4JU2_^. 

MS m/e (ESI) 412 (MH + ). 
5 1- [2- (4, 4-i^^^7^^p^3r^/U) — 4 — tf^P v^- 1 — { ;W ^ 

MS m/e (ESI) 436 (MH + ). 

1- [2— (4, - 4 - tf^< JJ v^- 1 — 4 ^ 

10 MS m/e (ESI) 436 (MH + ). 

{4— [2— (4, 4-v^^vl^v^ g^=irvvl-) — 4 — b°^< y — 1 — 4 ;V~7 

MS m/e (ESI) 395 (MH + ). 



1 — a -f=f-;v^ =5~)V— 4 — [ 2 - 


• (4, 4- 




fc^U v^— 1 -4Jl<7^~ >V\ 




H&feft 


MS m/e (ESI) 424 (MH + ). 






1- [2— (4, 4-i?^f;^n 




-4 — y 1 -^f/K7,^ 


-/I/] -4 <^^;V\f^<y^> £ 






MS m/e (ESI) 412 (MH + ). 






1- [2- (4, 4-v^^^v^n 




— 4 — tfo TJ v?V- 1 -^/U7x 


- /U] — 4 — y( y y^/i/ 1°^< 7 ^ 


mmm. 





MS m/e (ESI) 398 (MH + ). 

1-r [2- (4, 4 - ^vUv-y n^^yy^) - 4 - \f p jj i?^- 1 — ^ ;l^7 s 



25 MS m/e (ESI) 422 (MH + ). 

{4- [2— (4, — 4-tfn U j?:/— 1 f;l/7 
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MS m/e (ESI) 381 (MH + ). 

1 — i/? uy^;v^^;v— 4 - [2— (4, 4^^2L±Zk^^_E^±^Zk) — 4 — 

5 MS m/e (ESI) 410 (MH + ). 

4- [4-7*^-/^-2— (3, 3, 5, 5-Th7^f^P^ 

MS m/e (ESI) 371 (MH + ). 

1 ->/^p7°p fc°;Mf;l—4- [4-^^-71,- 2- (3, 3, 5, 5-rb7/ 

10 gvk ^ £ p — ^ 2 ^ iQltiiL 

MS m/e (ESI) 369 (MH + ). 

1— [2-.^^/^-6— (3, 3, 5, 5 — T hv ^ u^~Z//U) Z7 

MS m/e (ESI) 357 (MH + ). 
15 1 — -f^/V- 4 — [2 —^ S f-)V— 6 — (3, 3, 5, 5 — r" Y g 7* gVLv^ n ^.df- 

MS m/e (ESI) 371 (MH + ). 

1 — >^p:7 g Pfc:yi^^-/^-4- [2—7*^-/^-6 — (3, 3, 5, 5— T^h ^ 7* 

20 MS m/e (ESI) 369 (MH + ) . 

1 — [2-7*^/1^— 6- (3, 3, 5, 5 — f h7^f/^ p^^jj- — 1 -xn 

/v) 2: ^ E^k] - 4 - -7° p tvu tf ^< 2 ^ ^ 

MS m/e (ESI) 355 (MH + ). 

1-^^/1^—4- [2-7*^-/^-6- (3, 3, 5, 5-rf7/f/^n^ 
MS m/e (ESI) 369 (MH + ) . 
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1 -jx^ P7°P bVP^^-/^- 4- [ 2-^/1^-6- (3, 3, 5, 5—7^7;* 

n^^rjj-— l -rc^/u) r/^^/i/] tv-^y^ jfeifeic 

MS ra/e (ESI) 367 (MH + ). 

1— 4— [5— ^^/t^— 2- (3, 3, 5, 5-7h7^f;V^P^ 
MS m/e (ESI) 371 (MH + ). 

1- [5-^^-/^-2- (3, 3, 5, 5-fh7^f/^P^^) 7x- 

MS m/e (ESI) 357 (MH + ) . 
10 l-^P/P^Mf/l — 4- 2- (3, 3, 5, 

MS ra/e (ESI) 369 (MH + ) . 

1 z^fZkzlz [3—^^/1^-2- (3, 3, 5, 5 -7" h^fvl^:? P^^ 

15 MS m/e (ESI) 369 (MH + ). 

1 -^P7 , pWf/V-4- 2- (3, 3, 5, 5 -7- h 7 ^ 

MS m/e (ESI) 367 (MH + ) . 

1 - ^pt°p fcV^^V^- 4 - [5 - ^ h^r^— 4 — fcf^J v>>- 1 2 
20 - (3, 3, 5, 5-7f7^f/^P^V;V) 7a^/l/] j[§| 

MS m/e (ESI) 468 (MH + ). 

[5-^^/1^-2- (3, 3, 5, 5-7b7^f/^P^f-l-i= 
/P) 7 S — ^ - 4 - ^ p fcVW 7^ ^Ifeja 
25 MS m/e (ESI) 355 (MH + ) . 

1 -y^JV—A- [5-^^-/1^-2- (3, 3, 5, f^^/ky^ p^df- 
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•9— l-j^/u) 7^~;v\ ^jj^y mmm. 

MS m/e (ESI) 369 (MH + ) . 

1 -y^ p:7°p fcT/M^vl^- 4 - f 5 —tf-jV— 2 - (3 , 3, 5, 5 -7" ^ 

5 MS m/e (ESI) 367 (MH + ). 

1 - [A—t^/V- 2 - (3, 3, 5, S-T^^f/^P^t-l-^ 

MS m/e (ESI) 355 (MH + ) . 

1-^^/1^-4- [4-^^-/^-2- (3, 3, 5, 5-t1-7^^p^ 

io i — rc^/u) ^^c^/l] ^t£^ ffiBfeii: 

MS m/e (ESI) 369 (MH + ). 

[4-^^-/1^-2- (3, 3, 5, 5-7^-7^ 
=f-;V^tr p^^-ff-- j -ji-^) ^7^-/1^] t°^7^^ AiM^ 
MS m/e (ESI) 367 (MH + ). 
15 1— [5— :7^>-- 3 2 - (3, 3, 5, 5-f h7^f/^P^ 

yl^) 7 - 4 —y° u 7$?y jam 

MS m/e (ESI) 409 (MH + ). 

1-^P7"p [5-77^-3-^-2- (3, 3, 5, 5 

-"T Y=7 t^jV-yV VL^-^^JV) Z7^~/U~\ i?s<7i>^ HHIl 
2 0 MS m/e (ESI) 421 (MH + ). 

1— [5-77>-2-^f;l/-2- (3, 3, 5, 5-f>7^f^P^> 

MS m/e (ESI) 409 (MH + ). 

4- [3- bVWtf^v^- 1 — (M -4- (3, 3, 5, 5 -T h 

MS m/e (ESI) 428 (MH + ). 
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4- T3- (4 n^P fcV^f /i/b^f^y- 1 zzAJkl -4- (3, 3, 

MS m/e (ESI) 440 (MH + ). 

-^^^-^[3- (4-^p £VHf*<7 v^- 1 z^lZk) -4- (3, 3, 5, 5- 

MS m/e (ESI) 386 (MH + ). 
[3- (4--7 r ^-/^b°^^y ? >-- 1 --f/U) -4- (3, 3, 5, 5-"rh9^^ 

MS m/e (ESI) 400 (MH + ). 
10 [3- (4 -is? p:7°p 1 — f/V) -4- (3, 3, 5, 

MS m/e (ESI) 398 (MH + ). 

1- [3- (4 -y'^-;V\f^<y 1 ndlZk) -4- (3, 3, 5, 

^T-suis? u^3r*/M ^ / 1/ jfcjfelfc 
15 MS m/e (ESI) 399 (MH + ). 

1- [3- ( 4 - p 7°P f-/^b°^7 1 -4- (3, 3, 

5, s-rfy^f^p^^) ~y a^=.;v\ j ^ 
MS m/e (ESI) 397 (MH + ). 

1— [2 — (4 — t — -f^n/ls? u^^r^/V) y^^;V\ - 4 — ^S^Jk^^2J^ 

20 ^ mmm. 

MS m/e (ESI) 371 (MH + ) . 

1—^^/1^—4— [2- (4, p^s^f - l 7x=;l/ 

] t^^v^ 
MS m/e (ESI) 355 (MH + ). 
25 1—^^/1^—4— (2-7k°P [5. 5] fr>"r;ft — 2 3 ;V7 a^^;V 
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MS m/e (ESI) 367 (MH + ). 

l— y^/^-4- (2-^t°p f5. 51 yyyr;»-3 — <;v~y^^;V) t'^i? 

y mm 

MS m/e (ESI) 369 (MH + ). 
5 1— [2- (4, 4— v^^/W^y P^^jj-- 1 -j^/V) y^r^y] -4-^ P 

MS ra/e (ESI) 341 (MH + ). 

1— [2— (4, 4 — p^^rf-— 1 — rc^/^) :7j^/yl - 4 — >f y 

10 MS m/e (ESI) 355 (MH + ) . 

1— [2- (4, 4 ^fxfjo^ p^df-ft— l 7a^/V] —4- (3 

MS m/e (ESI) 369 (MKT) . 

1 — jyy P y°P tf/P-y ^vU— 4 — [2— (4, 4 — y^^yl-v-y n^df-fr — 1 — sc. 
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MS m/e (ESI) 440 (MH + ). 

4- {4 — [4- (ff7^KPb°7>-4-^;Mf-^) fcT^^y^— 1 -^/^ 
] -3— (3, 3, 5, 5 — b f-?\'\/9 n^^y/u) 7 a^/W ^r/Uyjs ]) y 

10 i05ti[ 

MS m/e (ESI) 484 (MH + ). 

4- [4— (4—^^^— 3 — jV^^-;V\f^<=7^l^- 1 -^/U) -3 - (3, 3 

MS m/e (ESI) 466 (MH + ). 
15 1- {4— [4 — zt/Vifr V 4 — <j ;V— 2 — (3, 3, 5, 5— fh7^f;^ 

MS m/e (ESI) 456 (MH + ). 

4 - {4 — [4- (2-;* h^jxj^vkO fc^^v^- 1 ->f/^] - 3 - (3, 3 

, 5, 5 -t h 7^f;^>^ p^j/;i/) 7a^l HL^ji: 

20 MS m/e (ESI) 444 (MH 4 ) . 

1- [4- (4-J^ h^^bf^U v^- 1 — -2- (3, 3, 5, 5-7"h 

MS m/e (ESI) 470 (MH + ). 

1- (4- [4- (4 l^v-bvy^y- 1 -^;V) -2- (3, 3, 5, 5 
25 — T ^^-;VZ/W^^Z/M -y^-zv} \f^<y l -4M ~7*$ >~ 2 — 
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MS m/e (ESI) 498 (MH + ) . 

2- {4- [4- (4-t< h^->b°-<y 1 -4M -2- (3, 3, 5, 5 

5 MS m/e (ESI) 485 (MH + ) . 

(R) -1- [4- (3-7< h^P!)^-l-^;» -2- (3, 3, 5, 

MS m/e (ESI) 442 (MH + ) . 
(R) -1-Zf^/U- 4- [4- (3-/h^b°P^^y-l--f/H -2- ( 

io 3, 3, 5, 5 — "r b^2L±Zk±^ p^^s^u) ^^^/w] 

MS m/e (ESI) 456 (MH + ) . 

(R) - 1 - ^P7"P \fjV^J-;V- A - [4 - (3 — ;* h^fiXfc:°P U v^- 1 - 
-f/^) -2— (3, 3, 5, 5-Th7^f/^P^^) ^cc— 

15 MS m/e (ESI) 454 (MH + ). 

6 -v^^V^- 4 - [4- (4-7°Ph>bV7^-l— f/l-) -3 
— (3, 3, 5, 5 — T h 2 ^ u^^rjy/U) 17 ^/Vyfr V 1/ mM 

MS m/e (ESI) 456 (MH + ) . 
20 i/^ — 4— [4— (4 -v-^ p:7°p =f-/UH°^<7 i/^- 1 -^/^) -3 — (3 

. 3, 5, 5 — T Y"7 ^-^^jy^ 7=^^/W] —2, Q—x/^^;V^/V 

MS m/e (ESI) 468 (MH + ) . 

1- [4- (4-7Y^b°^7^-l -3 - (3, 3, 5, 

MS m/e (ESI) 465(MH + >. 
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(S) -1— [4- (3 b^b'P V 1 — f/H -2- (3, 3, 5, 

MS m/e (ESI) 442 (MH + ) . 

(S) -1—7^/^-4- [4- (3-^ f^^P^^y-l-^f^) - 2- ( 
5 3, 3, 5, 5-"r hv ^ TsUis? x=t vvU) z? £ ^/R] tf j^j^ 

MS m/e (ESI) 456 (MH + ). 

(S) - 1 - ^p/p fcT/W^ gvW; 4 - [4 - (3 - ^ h^^fcfn U i?^- 1 - 
--f/^) -2— (3, 3, 5, 5-f h7^f;^n^>;l/) 

10 MS m/e (ESI) 454 (MH + ). 

1- [2- (4, P^drvvi-) -4- ( 4 — ^ b ^ jy p 

— 1— ^/^) Z7=cl~ju1 -4-/p^^7;/y 
MS m/e (ESI) 470 (MH + ) . 

1 — u-zfxi \f;V^ 4 — [2— (4, 4 — p^^vvt-O —4 

15 - f/lQ tfv<^v^ 

MS m/e (ESI) 482 (MH + ). 

1 — 4 — [2— (4, 4 — v^gVl^g P^^f^) —4 

MS m/e (ESI) 438 (MH + ). 
20 (R) -1— [2— (4, A—-J=^^-;viy^n^^-^;v) —4- (3—^ h^-^fc 9 

p^-^y-i-^/v) 7i^] — 4— tvn^^v^ 

MS m/e (ESI) 442 (MH + ). 
(R) -1— TYzkz 4- [2- (4, 4-^^^v^p^^v^) -4- (3 

25 MS m/e (ESI) 428 (MH + ) . 

(R) -1— [4- (3-xh^i/fc°pyj;y-l-^^) -2- (3, 3, 5, 
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5 — g h g ^ n ^^r'>/U) 7 s — ^ ~4-7°n hT/W j?^ £§M 

MS m/e (ESI) 456 (MH + ) . 

(R) -l-^P7°n Wf;l/-4- [4- (3-ih^^fc°P^^y-l- 
-Y/U) —2- (3, 3, 5, 5 — g f7^f/^ g^i2Zk) ^3^^] tf^<7 

5 2>: 

MS m/e (ESI) 468 (MH + ) . 

1— [4— 2— (3, 3, 5, 5 — g b =7 t^tl'ls-p p^^f- — 1 — 

MS m/e (ESI) 359 (MH + ) . 
10 1— [4— 2— (3, 3, 5, 5 — r b Et^^yyU) 7^ 

-4-7°P gVV gj£^ 
MS m/e (ESI) 361 (MH + ). 

[4-:7/t^-p- 2- (3, 3, 5, 5—"rh9 
^ *f-;v-y 9 p ^^vlp 7 s g jfc&jfr 

15 MS m/e (ESI) 373 (MH + ) . 

1 — T7°P \f)V—A — [4 — tfp 2 f/V— 2-(3, 3, 5, 5-f 

MS m/e (ESI) 420 (MH + ). 

l-^P7°pfc°;P^^-4- [5-7/VtP-2- (3, 3, 5, 5— c rh9 
20 pt-^/isi/? P^^r'>;l/) gl^^Zk] 

MS m/e (ESI) 373 (MH + ). 

4— p7°p ^A^j^2k^S2Jj^ZZ 1 ZZdlZk) -3 - (3, 3, 5, 5 

— T b 2 ^ gvjd^g E^±^Zk) ^y/^ Hj2k jt^lt 
MS m/e (ESI) 380 (MH + ) . 
25 1 — P^P tf/P^^/lx— 4 - [3 — — 2 - (3 , 3, 5, 5— h 7 
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MS m/e (ESI) 371 (MH + ). 

2 --f^~;V- 5 — [2 - (3 , 3, 5, 5 -f h 7 ^ f n^^f - 1 -x^ 
;V) ~7au=-)V\ -2, 5 -v'Tif tfi^^n [2. 2. 1] ^"7°^ ^ &Bfe& 
MS m/e (ESI) 367 (MH + ) . 
5 1— [2- (4 — t — •J'f-jV*/? p^^f-— 1 — ji^ /V) 7i^] —4— (1 — 

MS m/e (ESI) 369 (MH + ) . 

1— [2- (4 — t — 2g±Zk^£ P^^r->/P) :7^^/^] -4- (l—fTsl'Zf?- 

10 MS m/e (ESI) 371 (MH + ) . 

2— {4- [2— (4 — t — -f^lVZ/-? P^jrvvk) 2L^^Zk] ^7^-1- 

MS m/e (ESI) 440 (MIT) . 

4- [2- (4-t-7^/^7P^^) 7 \?^<7-J^—l—t)/\/^ 
15 ^jgfeJ^A'T^ K 

MS m/e (ESI) 372 (MH + ) . 

3— {4- [2— (4 — t —•^ S f-7V^^ PAjr-^) 7i=/V] fcf^^v^-l- 
MS m/e (ESI) 398 (MH + ) . 

20 l — [2- (4 — t — 2^2k^± p^^vv^) — 4— >r y^^/i^tr^<7 

MS m/e (ESI) 357 (MH + ) . 

1— [2— (4 — t — p^^f- — i — jz^/V) ^3^^] -4— f V7' 

25 MS m/e (ESI) 355 (MH + ) . 

2- {4- [2— (4 - t /Vis? u^^r-y/U) /Vj fc'^-y^^-l- 
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-Y/W -1- (3, 3 — Z?^ ^;V\f^< ]) — 1 — j ;V) J > ffi.m& 
MS m/e (ESI) 454 (MH + ) . 

1 JV— 4— [2- (4 — t — ZjgvVJXg P^^r^) — 4—^^-7 zc>-— 2 

MS m/e (ESI) 439 (MH + ). 

1 -Zf=f-)V— -4 — [2— (4 — t — -f^-;V\y^ u^^-jy/U) — 4— t^/V? 
MS m/e (ESI) 371 (MH + ). 

MS m/e (ESI) 440 (MH + ). 

1—^^/1^—4— [2- (4 — t — -ff-tV*/? u^HT— 1 — a^^/U) — 4— ~7 ;V 
MS m/e (ESI) 373 (MH + ). 

1— -?=5-)V— 4— [2— (4 — t — -f=3~;vz/<y- n^^j/;]/) — 4— ZZk^IEJZ^B 
MS m/e (ESI) 375 (MH + ) . 

1 4 — [2 — ( 3 , 3, 5, 5 — g t^-fris? p^^-fr — l — 
MS m/e (ESI) 369 (MH + ). 

l-^y^f/W4- [2- (3, 3, 5, 5 -T V"? tf-frl/t n^^^-— 1 - 
MS Ve (ESI) 355 (MH + ). 

1 A — [2— (3, 3, 5, 5-ff7^f/^P^^) 7 31 

MS m/e (ESI) 371 (MH + ). 
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l->fy^f^-4- [2- (3, 3, 5, 5 —*T h7^f^>^ ~7 
MS m/e (ESI) 357 (MH + ) . 

1 — -7=7 is— 3 — -jlV^f-tV— 4 — [2 — ( 3 , 3, 5, 5 — T h g ^ u 
MS m/e (ESI) 379 (MH + ) . 

i — [4- (4-^ h^^y^y-i — L^) -2- (3, 

3, 5, 5 -f b 7 ^ f ^-✓'^ P ^^rf - 1 7j^;U] g^gJ^ 

10 MS m/e (ESI) 468 (MH + ) . 

1 - [4 — (4 -t< h^^tf^y — 1 f/P) - 2 - (3 , 3 , 5 , 5 —T fc 

MS m/e (ESI) 484 (MH + ). 

[4- (4—^ -2- (3, 

15 3, 5, 5-Th7^f/^P^W) ^31^71^] tf-^v^ ^gt^ 

MS m/e (ESI) 470 (MH + ) . 

1-^7^—3 [4— (4-^^^^^y-l-^f^) 

-2— (3, 3, 5, 5 b T^tM^v^ u^^-jy/U) 7 ^=.;V~] tf^^v^ ^ 

2 0 MS m/e (ESI) 494 (MH + ). 

4- [4— (4 — fy^^^^^-l — f/lp -3- (3, 3, 5, 5 — =f 

MS m/e (ESI) 440 (MH + ). 

4- [4— (4 -7°p tf/Hf^<7 v^- 1 z^Hik) -3 - (3, 3, 5, 5 — 7" b 
MS m/e (ESI) 428 (MH + ) . 
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4_-_[4_ (4-4 y-y^/V-ti^i?^- 1 -4M -3- (3, 3, 5, 5 — y 
MS ra/e (ESI) 442 (MH + ) . 

1 _y^_4- [ 4 - (4-xh^fcXi)j;y-l-^/k) -2- (3, 3, 
MS m/e (ESI) 484 (MH + ) . 

1 _ (4_ f4-bT^ y y?^- 1 -^/V- 2- (3, 3, 5, 5-fh7^f/^ 
MS m/e (ESI) 454 (MH + ) . 

1 — [4 — tf^U 1 — 2— (3 . 3, 5, 5-fh7^W^P^ 

MS m/e (ESI) 426 (MH + ). 

l-7'f/V-4-[4-^^^-l f/U-2- (3, 3, 5, 5-ff7^ 

MS m/e (ESI) 440 (MH + ). 

1 - [4- (A-y^x^~fxi\£;vy.^-jV\f^^y-\-4^) -3- (3, 3, 
MS m/e (ESI) 452 (MIT) . 

c^^_ 4 - f 4 - (4 — ^^-/Ufc: 0 ^^ v^ — 1 - 3- (3, 3, 5, 5 — 

MS m/e (ESI) 470 (MH + ). 

[4- (4 -7°p brV^tf^v^- 1 =^L±) -3- (3, 3, 5, 5 fc 

MS m/e (ESI) 451 (MH + ) . 

1— -fef-fl,— 4- [2— (4, 4-v ? ^7 c ;^^P^ j rv'^) —4— (4— ^-Y^r 
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MS m/e (ESI) 484 (MH + ) . 

1- [2- (4, 4-^xf/l/y'^p^3f-V;l/) - 4 - V v^ — 1 —J £ 

MS m/e (ESI) 426 (MH + ) . 
5 (R) - 1 —y"^jV- 4 - [4- (3 -^c fdr->-b°p y j?^- 1 -JjV) -2- ( 

3, 3, 5, 5 — f" f7 2< gv^v^ P ^^VTIQ Z £ jjJtjg; 
MS m/e (ESI) 470 (MH + ) . 

1—^^/1^—4— [4— 2— (3, 3, 5, 5-7h7^fWn^ 

10 MS m/e (ESI) 373 (MH + ) . 

1 — p^p gvW: 4 - [4 — !77l^-g — 2 — (3 , 3, 5, 5— T h V 

MS m/e (ESI) 371 (MH + ). 

1— [4 — -7;V3rxi— 2 — (3, 3, 5, 5 - f f 7 ^ f^'/'^ p ^^f - 1 -x 
15 gV^) 7x=i;^] —4— (fb7l:KP^7^-4 — tVV^^v^) ^7^^ Ife 

MS m/e (ESI) 415 (MH + ). 

1— zf^JU— 4— [4— — 2— (3, 3, 5, 5-Tf7^f/^P^ 

2 0 MS m/e (ESI) 375 (MH + ) . 

1— 2— (3, 3, 5, 5 — T b ZJi^Jkl^. E^^2kl Z Is 

MS m/e (ESI) 417 (MH + ). 

1- [5— :?7M-T3— 2— (3, 3, 5, 5-rf7^f/^P^^) 

25 -4— ^n^<2j^y mmm. 

MS m/e (ESI) 361 (MH + ). 
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1 — y*=?-7V— 4 - [5 — — 2 - ( 3 , 3, 5, 5-7^7^f^P^ 

dr vVkO Z S ^Zk] Z 2 ^ 

MS m/e (ESI) 375 (MH + ) . 

1- [5— 2— (3, 3, 5, 5 — *r Y "7^=f-;v-y$ u^^l^/V) ~7 ^ 
5 =-/v~\ -4- (ff7t:KP^7y-4-f;Mf;v) fcT^yv^ 
MS m/e (ESI) 417 (MH + ) . 

4- {A-y^^M^^i^^- 1-4 M -3- (3, 3, 5, 5-7=- ^ 

MS m/e (ESI) 382 (MH + ). 
10 4— [4— (ff7fc KPb°7y-4-^f;V^^) tf^^v^— 1 — dJt2 ~3 

- (3, 3, 5, 5-Tf7^f^P^^) ^o£^Jhj[/V 
MS m/e (ESI) 424 (MH + ). 

1- (TfnKPb°7y-4-^;Mf^) —4 - [2- (3, 3, 5, 5 — 
h t^v-^ g^^vv^) — 4 — fry- ;\> — 2 — ^yk^^- yv] ^<vj^y 

15 

MS m/e (ESI) 482 (MH + ). 

1 — y'f;^- 4- [3 — ^/k^-p— 2— (3, 3, 5, 5 — T fc Z2L£/ilv^ 
^rlT-- 1 -ji-/^) ^3^/^] fcfX^v^ jfcl&fc 
MS m/e (ESI) 373 (MH + ). 
20 2 - {4- [2- (3, 3, 5, 5-fh7^W^P^^) ^jz^/U] H° 

MS m/e (ESI) 412 (MH + ) . 

->-^-2— {4 - [2 — (3, 3, 5, S-T^f^^f/^P^^) ^zc^ 

25 

MS m/e (ESI) 426 (MH + ). 
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-4- [2- (3, 3, 5, 5-"rb7 



MS m/e (ESI) 369 (MH + ). 

1- [2 - (4— t — ~f*f-;Vl/? P^^r^) 7 ^~/l7] -4-^^/1/^7^ 



5 


MS m/e (ESI) 343 (MH + ) . 

l-7*^/V— A— [2— (3, 5 - Z?* ^f-jv-y? n -^-7/17) ~7 fc 0 ^^7 


10 


7 mmm. 

MS m/e (ESI; 6Zy{Mti). 

l—^f-su— 4— [2— (4 - M) ^ ^✓'^ n^^^;l/) "7^^^] 






MS m/e (ESI; oo9 (Mil ; . 

1 ~{4 - [2- ( 4 - t —Zf^/Uiy^ u^^rZy/U) ~7 ^=-jV~\ \f^-J^-l 


— 


lb 


4M?*# 1 

mo m/ e v£Oj.y ozjo vj-v±jln c± / . 

1 -y^;V— 4 — [ 2- (4-7rc~/lx-7^ a^^rv-/k) 7;n~/7] fc7<777 






MS m/e (ESI) 377 (MH + ) . 

3- [4- (4— t — -f^J^S? n^^vVl') -3- (4-7f^t°^7v ! >'- 


1 


20 


-- f/l7) 7x^/U] 7°i=z f^-^HM^V^^-TVl' itifelft 
MS m/e (ESI) 443 (MH + ). 
[4 — (4 - t — 7^^^7 n-^TvU) —3 - (4-7^t^7^7-l- 




25 


/i7).. 7^/3^7] f^^^/^^-r-/^ &g&& 

MS m/e (ESI) 459 (MH + ). 

1- [2- (4— t — -f^JV^t? _4-t°^y 77- l — f/l^7^ 





-4-77 p 7°p f ;^b°^7 '77 
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MS m/e (ESI) 438 (MH + ). 

1— T2— (4 — t u^^jy/u) — 4 — i^^- l — xf/ix^^- 

TV] - 4 -/P g^bf^g ^ fflS&M. 
MS m/e (ESI) 426 (MH*). 
5 4- [4- (4 — t —Zf^slsj/? u^^r^/U) — 5 — ( 4 -^^V^bf^^ 1 

MS m/e (ESI) 472 (MH + ). 

1-^^-/^-4— [2- (4 — t — yfTV^ p^^yyl^ — 5 f^r->— 4 — 

( 4 - ^ h 3=- b:"^ y i^y- 1 f /lQ 2 £ E^j ¥±1 

10 MS m/e (ESI) 500 (MH + ). 

1 -^f=f-)\s- 4 — [2- (4-t-7'f;^P^^) —4— (4-^h^-> 

MS m/e (ESI) 514 (MH + ). 

1— [2 — (4 — t —"f^jV*/? xz^^^y;V) — 5 — ^ h^v-— 4 — (4 — * h^r 

mm. 

MS m/e (ESI) 498 (MH + ). 

1— 4— [2— (4, 4 — v^5Vl">^ p^ar-f-— i — ^=.;v) — 5—^ 

20 MS m/e (ESI) 385 (MH + ). 

X--f=f-;V— 4— [2- (4, 4 — i?xf/i/j/^ g^^yyu) — 5 h^riX^^ 

MS m/e (ESI) 387 (MH + ) . 

1— [2— (4, A-i/^^Jlsl/? v^^-is/U) -5-^ h^^7x^] —4 — 
25 -? P bf/U b:°^ "zSjl/ jfeB&jC 

MS m/e (ESI) 373 (MH + ) . 
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l -rf^)V— 4- [5— * (3, 3, 5, 5-fF7^f/^P^ 

MS m/e (ESI) 385 (MH + ). 

1- [5-7* ^^-2— (3, 3, 5, 5-Th7^f-/^^P^^t-l-x^ 
MS m/e (ESI) 371 (MH + ) - 

1 - 15-* h^-y- 2 — (3,3,5,5 -"T h9^^/l^>^ p^^^;V) 

MS m/e (ESI) 373 (MH + ). 
10 4— [5- (4, 4 -^j^/^i/^ p^^v-ypQ —2—^ h^r^— 4— (4— :7°p 

MS m/e (ESI) 458 (MH + ). 

1 — y"=f-7V- 4- [2 — (4, 4 — J-Jls*/? P^^rf-— 1 — jl= — 5 — ^ 

15 MS m/e (ESI) 357 (MH + ) . 

1 — [2— (4, 4 — 'f-suis-j? p^^vvt/) — 5 — ^ fdr^7x 

MS m/e (ESI) 359 (MH + ). 

1- [2- (4, 4 —Z?j*<7-/Uis? p^ofr-fr — 1 -jr- 7 y) — 5— pt y^^-y 

20 -4--7°p rn.rn.-m. 

MS m/e (ESI) 343 (MH + ) • 

1- [2- (4, 4 "f-jVZ/p u^^-^/V) — 5 f^^7a^;v] — 4- 

MS m/e (ESI) 345 (MH + ) . 
25 1 — is? P/P ^jV^^f-jV— 4 — [2 - (4, 4 — ^ gv^v^ p^;3M7— - 1 -j: 
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MS m/e (ESI) 355 (MH + ) . 

Wf/l/-4- [2- (4, 4 —i?* s f-/\sj/# n^^-jy/U) -5 

MS m/e (ESI) 357 (MH + ) . 
5 1- [2— (4, 4 — v^^/W^ p-^Hr- — 1 -^-/k) - 5 — * b £ - 

—4- (rf7b ^'0^7^-4-^/^^) fcT^v^ ffljjj 
MS m/e (ESI) 399 (MH + ) . 

1- [2- (4, 4— v^^^/Ui^^ — 5 - * V ± ->>Z7^^ju] — 4 — 

10 MS m/e (ESI) 401 (MH + ) . 

1- [2- (4, 4 — fsisj/? n^^jr-— l — ni^/u) 
/!/] — 4 -^^^vm°-<7 i&^tfc 
MS m/e (ESI) 371 (MH + ). 

1 — p-^p =f-As— 4 — [ 5 — /■ h 2— (3,3,5,5 —T f7^ 

15 f /^v^^ P^^rf - 1 g ^~}V~\ jfeBfegj 

MS m/e (ESI) 383 (MH + ). 

l-^P7°nWf/k-4- [5—^ b^r->— 2- (3, 3, 5, 5 -=t \>=7 * 

MS . m/e (ESI) 385 (MH + ) . 
20 l-^fV^-4— (2-^b°P [4. 5] zl#_z: 7 8 -4 7V) tf 

MS m/e (ESI) 353 (MH + ) . 

1-^p7°p Wf;l/-4- (2-^h°P [4. 5 ] gl# — 7 — 8 --f 

25 MS m/e (ESI) 351 (MH + ). 

1 P7°p tf7P^^/l^-4 - (2-7h°P [4. 5] 7^^7-8 — 
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MS m/e (ESI) 353 (MH + ). 

1- (2-^b°t=z [4. 5] 7*33— 7 -J^— 8 -4 }V7 ^=-?V) -4- (jr b g 
t:KPt°7^-4-^;^f^) ^<gi£>: ^aM^i: 
5 MS ra/e (ESI) 395 (MH + ). 

1- [4- (2— [4. 5] "r^- 7 —^-1^—8-4 ;V7 ^=-)V) fc^^v* 

MS ra/e (ESI) 367 (MH + ). 

1- [4- (2 — [4. 5] ■*f-%— 8 -^yl^jz^/i/) fc^^y-i-^ 

io /i^] rfZis—i— 

MS ra/e (ESI) 369 (MH + ) . 

1— {4- [2- (4, A-^*=f-JVZ/$ yj^^-f— 1 -^^/k) -5-^b^> 
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MS m/e (ESI) 409 (MH + ). 
10 1 — %z£ p/p ^/U^f-su— 4— [2— (3, 3, 5, 5 — jr h 9 ^ gvj^v^ p^ 

dM?-— 1 — ji^/U) -5-HJ7/^P/f^7x^/l/] ^<gj£>; 
MS m/e (ESI) 421 (MH + ). 

l-^P7°PWf;^-4- [2- (3, 3, 5, 5-fh7^W^P^ 

=^yw) — 5 - b y ^7u-^-p * ±Ayy £ ~/^] ti°^<7 v> v &B&!&: 

15 MS m/e (ESI) 423 (MH + ). 

1 -7°n hVl/- 4- [2- (3, 3, 5, 5 — x b 2 ^ gv^v^ P^^f ^7^) 37^ 

n/t/j -l, 2, 3, e-rh^^Kpb^^y i»j^: 

MS m/e (ESI) 340 (MH + ). 

1 — ^ p^p fcT/Pj* gyW; 4 - [2 - ( 3 , 3, 5, 5-f f7^f;^P^ 

20 g^vvk) tf^y^y jtifeji: 

MS m/e (ESI) 354 (MH + ). 

1 -y^;V- 4- [4 -^t^- 2 - (3 , 3, 5, 5-7h7^W^P^ 

^/w) z^EzkJ - 1 . 2, 3, 6-fb7bKpb°y vis mm& 

MS m/e (ESI) 368 (MH + ). 
25 4- [5 2- (3, 3, 5, 5 - f f 7 ^ f p^f - 1 -i 

^/u) ^ £ - /ix] - i - p tf h°^< y v£ > 
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MS m/e (ESI) 358 (MH + ). 

1 --7*^/^-4- 13—-7/U3-U — 2— (3, 3, 5, 5-fh7^f/^nA 
j^vkj Z^EZk] ~ l . 2 , 3 , 6 -*r h9t Kp_Q 
MS m/e (ESI) 372 (MH + ). 

5 1 — :/fv^— 4— [2 — :7/I^-p — 6 — (3, 3, 5, 5 — f h =7 * gvW^ p^- 

grvv^) 7^^;w] -1, 2, 3, Knb'D^ jiEBfeffi 
MS m/e (ESI) 372 (MH + ). 

[2- (4— t u^^rZy/U) -4, 5— ^ hj£jy 

10 MS m/e (ESI) 417 (MH + ). 

1— Zf'T-Sl'— 4- [2- (4 — t z^tlkk^. P^^vW) — 6— b^7i = 

MS m/e (ESI) 387 (MH + ). 

1—7^^—4— [2— (4 — t — Zf^/lsj/f p^^rjj-— 1 — j-^/1^) — 5— 
MS m/e (ESI) 385 (MH + ). 

1—7^/^-4- [2- (4 — t — gjfyVv^ P^»3rS^lQ -5-x>^7a = 

MS m/e (ESI) 401 (MH + ). 
20 1- [2- (4, 1 -x^;t/) ^c^yk] — 4-"7°P 

MS m/e (ESI) 313 (MH + ). 

1—^5^—4- [2- (4, 4 -v^^/l^^ P^jrvVk) ^j^/V] ^±Zj£ 

^ mmm. 

25 MS m/e (ESI) 329 (MH + ) . 

1- [2- (4, 4 — S^^/W^ P^jfyylQ 7j=/U] -4-^PfcVl/fc°^7 
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MS m/e (ESI) 315 (MH + ). 

1- {4— [2- (4, 4 —ift^/Vls? P^jfryyV) ^ji^/l^] ^Tj^zj 

5 MS m/e (ESI) 343 (MH + ). 

1-7^/1^-4- (2 -v^ n^dr-ff— 1 -^~;V7 a^z=-;V) ^7^^ 
MS m/e (ESI) 299 (MH + ). 
{4- [2- (4 — t -rf^-jv-y? P^jr^TlQ ^zc^/V] y'V— 1 — 

10 MS m/e (ESI) 340 (MH + ). 

2 — {4 — [2 — (4 — t —-ftf-JV*/? p^drjh— 1 — j_^/U) — 4 — y ^ 

-4-/f;i/7i=;v] v^- 1 --f/W -N-xf-;i-7tf7^ K jfc^jfc 

MS m/e (ESI) 469 (MH + ). 

4- [3— (4 — t — -fj-;v-y^ a^^jy/u) —4- (4 — * <>^fvv^<gj^= 
15 1 — ±A^r9jy j&jgjjL 

MS m/e (ESI) 456 (MH + ). 

4- [3— (4 - t -y*^-)Vy$ p^^-jj-- l — ju^/iQ —4— (4-yPb>b° 

^7^^— 1 — -Y/^) ^^^/i^] ^/i^/Jn y y iiJilS 

MS m/e (ESI) 426 (MH + ). 
20 4- [3— (4 - t -Zf^/Vis? u^^rxyjU) -4- (4 — ^ V — 

l-^/iQ z^^zk] ^g$*i: 

MS m/e (ESI) 428 (MH + ). 

4- {3- (4 - t —-ff-jV^^ u^-^istV) -4- [4- (3—^7^:7*^-/10 

25 MS m/e (ESI) 456 (MH + ) . 

4- {3 - (4-t-7'f^P^^) -4- [4— (jrJi^L^iflE-gjL^ 

547 



WO 2005/063705 PCT/JP2004/019795 

MS ra/e (ESI) 484 (MH + ). 

1- [2- (4- t —-y^/V*/? u^^-^;V) r7z^^)V\ -4— (2-J^f^v^ 

5 MS ra/e (ESI) 373 (MH + ). 

1- [2— (4 - t —•ff-fV^^ g^fr-ff— 1 — J^yt/) 2 S^Zk] —4— (2 — 

MS m/e (ESI) 371 (MH + ). 

4- {3 - (4 - t z^gv^ cz^MT— 1 — J^ylx) —4 - [4— (3—^^ 

io jvrf^A^) \? Myitis— i — f/Kl t7j^/H jfiMjfc 

MS m/e (ESI) 454 (MH + ) . 

4- {3 - (4- t —-ff-iV*/? p^fr-fr- i — ji^/i^) -4- [4— (rf7t: 

MS 

15 MS m/e (ESI) 482 (MH + ). 

1- [2- (4-1-^/^0^^) 7j^] -4- (rh7bKP7 

MS m/e (ESI) 385 (MH + ) . 

l—zf^/V— A — [2- (4, 4_ zz ^2i^/j£k^-E^±v2kl ~ 4— (4— t< b 

20 y^jjj 1 — ^r/u) ~7^~jv\ ^<vj^y 

MS m/e (ESI) 442 (MH + ). 

1- [2— (4 - t —-ff-jv*/? P^^jh- 1 — ~7 =c=.;V^ —4— (jrj; 

7t;KPt°7>'-4-^/Mf/v) tf^v^ jfegfeffi 
MS m/e (ESI) 397 (MH + ). 
25 A — [2— (4, 4 —x?/-^A'ist? P-^vVlx) 

1 -^/I^^^/K] lfX7^y JtMifc 
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MS m/e (ESI) 412 (MH + ). 
[4- (A-y^7^\f^y^>- 1 — <M -3 - (4, 4^z^2L±Zk^^^-Ebl± 

MS m/e (ESI) 372 (MH + ) . 
5 1- [2- (4, n^^vv^) 7_ ^~)V\ -4- (rh7l: Kp 

MS ra/e (ESI) 371 (MH + ). 

1 --7°PbV^-4-(2-^t: 0 P [2. 5] Hr##— 6 -^;l/7x^) 

10 MS m/e (ESI) 311(MH + ). 

1 — jy? uy& A-{2—^\£n [2. 5 ] & — 5 — 6 — 

^ j: —/is) 2 ^ 
MS m/e (ESI) 323 (MH + ). 

l-7°Pt:Vl/-4-(2-^b 0 P [2. 5]^^— 6 — j sV7 ^—/V) \f^=7i?ls 

15 

MS m/e (ESI) 313 (MH + ). 

1— ^^P7°PWf/V- 4 — (2— ^b°P [2. 5] ^— 6 — ^71^:7 3^ 

MS m/e (ESI) 325 (MH + ) . 
20 l-(2-7t°P [2. 5] sfr?#—6 ;V~7 4, — (jr b Z ^ Kp b°7 

MS m/e (ESI) 369 (MH + ). 

1 —zftf-fV- 4- (2--Xb°g [2. 5] ^ ^— 6 -^7P^^^/U) fc^^v^ 

25 MS m/e (ESI) 327 (MH + ). 

1- [4- (2-^b°P [2. 51 ^-^^-6 — f;l/7x=;P) h^^v^-l- 
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MS m/e (ESI) 341 (MH + ). 

1 — — (2— .X fcfn [2. 5]^^-5- 


•xy - 6 




t^^v?^ lit 

MS m/e (ESI) 339 (MH + ) . 

! ^^y^- 4 ^ ( 2 -7; t°n [2. 5] Jrt? ^ — 6 - 






IS! 

MS m/e (ESI) 341 (MH + ). 

1— ~f^-;V— 4— [4— (4— ^ bdrv'hXy 1 


f^) 


— [2 


. 5] 6-^/^:7^—/^] tvy^y 






MS m/e (ESI) 440 (MH + ). 

l—^f-/U-4- [4- (4 h^riy^^V 1 


i/V) 


- 2 — JX t°n [ 2 








MS m/e (ESI) 454 (MH + ). 

1 -7^-4-(4-t°^Uv ! y - 1 2-* t°a [2. 


5] ^ — 6 


MS m/e (ESI) 410 (MH + ). 

1— [2— (4, 4 — tf-jvi/? u^^-iy/U) — 4 — 


(4-^ 




— 1 — f /l^) 7i=/i/] -4 — <yf-^t°^7v ? y & 






MS m/e (ESI) 470 (MH + ). 

1— [2- (4, 4— i^^/WX^u^^vvl') -4 — 


(4 — =r. 




-l-^/l^) 37^^/]/] -4--7°n tV^tf^v^ & 


mm. 




MS -m/e (ESI) 442 (MH + ). 

1 — dT'p tVl^ 5Vt/— 4 — [2— (4, 4 — v^fVV-S/;? n^=3f->"7V) —4 



MS m/e (ESI) 454 (MH + ). 
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1- f2- (4, A-^^^/V^f u^^cis/V) -4— (4-x|^^>t:Vy^ 
-1 — <;v) y^—tv] -4- (t h 7 b Kp tf 9 V- 4 ->f ;M ^) t^^j/ 

MS m/e (ESI) 498 (MH + ) . 
5 1 - 7"^- 4 - (4 - t°P U i^y- 1 2 - ^ h°P [2. 5 ] Jr# $ — 6 

- y( ;V7 s ^) g i£ ^ 
MS m/e (ESI) 396 (MH + ). 

1 -(4-fa°^y v^^- 1 — f/U-2-^^u [2. 5] ^ ^- 6 — ^ ;V7 

10 MS m/e (ESI) 396 (MH + ). 

1 — P7°P b:°/l^ gv^r: 4 — (4 — v^ — 1 2 — -X [ 2 . 

5] ^-^^-6 — f ;i/7x^;i/) f-^v^ jfelftjfc 
MS m/e (ESI) 408 (MH + ). 

1 — (4 — tf^U 1 — ^/l^— 2— .Xtfn [2. 5] 6 — 4/^*7^=- 

15 AO — 4- (Tb7bKp^7^-4-^;^f;i/) t^^v^ :&Bfcli: 
MS m/e (ESI) 452 (MH + ) • 

1- (2 -J^f^y^c^v^) — 4 — (4 — fc^<y 1 —^;V— 2— [2 

. 5] ^-^^-6 — j /V7^~/V) tf^S^ 
MS m/e (ESI) 426 (MH + ) . 
20 1— {2— * h^ci/^^-M — 4 — (4 — y>y— 1 — ^f/U— 2—^\fu [2 

. 5] t^-6-^;V7x^/l/)bV7^ HHil 
MS m/e (ESI) 412 (MH + ). 

\—Wx27*J-;V^=f-}V-4— [2- (4, 4 - t^V^ g ^jH>yi/| — 4 — 

25 MS m/e (ESI) 468 (MH + ) . 

2, 6 -v^T^/l— 4 - [4- (4 -^^^vm"^ 1 -^/I^) -3 
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— [2. 5] 9- 6 jvy ^/U^])y mmi&. 
MS m/e (ESI) 454 (MH + ). 

[4- (4-^^fc P ^7i^V- 1 — (M -3-^b°P [2. 5] ^~ 
^^-6-^;>7s^;w] -2, e-^f/i^e^yy 

5 MS m/e (ESI) 440 (MH + ). 

v^-4- [4- (4 — v"^ n^a IfVl^^/Hf^yS^- 1 — j ;V) — 3— XI? 
P [2. 5] 6 - ^f;l/7a^] -2, 

MS m/e (ESI) 438 (MH + ). 

i^-X— 2, 6-v^^/^-4- {3-^b°P [2. 5] 6 i )V— 4 — [ 

io 4— (f b7fc KPb°7^-4 — j ;v ^ ;v) — f/i-D T 7 =c=-;\s} 

MS m/e (ESI) 482 (MH + ). 

1- [4- f^rVb^y 1 = 4M ~2-;*tfg [2. 5] ^ ? 
-6-^/1^^^^^] -4— ^^Vlxt^^v^ 

15 MS m/e (ESI) 454 (MH + ). 

1 —-f^-jV-A— (2 P^>^- 1 \f^<=7Z>y 
MS m/e (ESI) 285 (MH + ). 

2- ^^-/1^-1- {4- [2- (3, 3, 5, 5-7b7^W^ 

2 0 MS m/e (ESI) 373 (MH + ) . 

4- [2- (4, 4 -v^^W^ g^ofr-fr — X -j:-/t/) ^^-/l^] hf^^j?y 

— 1 — ^TVjj^^J^Vj^Xgvl;; 
MS ra/e (ESI) 343 (MH + ). 

1- {4- [2- (4, 4 -v^5vt^,7 p^fr-fr- 1 -^=-)V) 7a^] 

25 7-^^—1 fjW ^^V-l-^-^ 

MS m/e (ESI) 341 (MH + )\ 



552 



WO 2005/063705 PCT/JP2004/019795 

4- f4- (4— y^/v^f^yjy^- 1 — f/V) - 3 — Xs-p vt^^-f-— 1 — sr.-/u 

y s y ^ jjj^ 

MS ra/e (ESI) 384 (MH + ) . 

1- [2- (4, 4-v ? 7t^^v , ^P^^rv , /V) y ^=-7V~\ -4- (2—^ f^rv- 

5 ^jv) t°-<yi» mmM 

MS ra/e (ESI) 331 (MH + ). 

4 - {3 — (4 - t -y*^/u-y? v^^-y/U) -A- [4 — (4, 4, 4— MJ 7 

MS ra/e (ESI) 496 (MH + ) . 
10 4- {3- (4 - t p^drf-— 1 -J^/K) -4- [4— (4, 4, 

MS ra/e (ESI) 494 (MH + ). 

4- [3— (4-t-7'f/^P^^) -4- (4Wy7W^7^^ 

- i —jm 7i=;i^] gr/v 4n y > ^m^; 

15 MS m/e (ESI) 442 (MH + ). 

4— [3— (4 — t — y^JV-yy p^jrvvu) —4— ( J 4_ zz i££_Pr^v^kvL£Zk 

MS ra/e (ESI) 482 (MH + ). 

4— {3— (4 - t —y* s f-fl'%/9 n^^-yjV) — A — [4- ( 2 — J^/l^^vlQ 

20 g g£ > - i — f /v] ^ ^ ^/W ^r/i^ y > 

MS m/e (ESI) 470 (MH + ). 

X — [4— (2— ^tf n [2. 51 $-??-5-^>--6 —-(juy^=^;U) 

v^- l z^r/j^] y*?^- 2-3ri/ MMM. 

MS ra/e (ESI) 339 (MH + ) . 
25 A- LA- (A-y^/V^^yi^-l-^ ;V) -3-Xh°n [2. 5] 

6 — f ^ —As] y V 



553 



WO 2005/063705 



PCT/JP2004/019795 



MS m/e (ESI) 412 (MH + ). 

l- T2- (4, n^^-y/u) -4- (4-^ f^^^D v^y 

MS m/e (ESI) 456 (MH + ). 
5 (4-fcT^U \?Z/— 1 2-^b°P [2. 5] 

MS m/e (ESI) 424 (MH + ) . 

i-^y^^-z^-4- (4 — tr^y v^^— i — >r^— [2. 5] ^-^^ 

10 MS m/e (ESI) 410 (MH + ). 

l — y^g p^gvi^ gvkz: 4 - (4 — t^ys?^— 1—^/1^—2 —.XtfP [2. 5 
1 6 -^fyv:7^~ /^) y>V 

MS ra/e (ESI) 422 (MH + ). 

1— [2— (4, 4 — Qjff-jV*/? n^^^jV) -4— (4-xfjry/b°^')v ; y 
15 -7^~>V\ -4- (2-^ h^r^^^/I^) tf^v^ jfeg^ 

MS m/e (ESI) 472 (MH + ). 

1- [2- (4, 4-^^;^^^^) -4- (4-J^ h^v-tf^U 
-1-^/^) y^^Kl -4- (2 h^v2E±Zk) jj^g 
MS m/e (ESI) 458 (MH + ). 
20 ^-2, 6-v ? ^^/y-4- [4- (4 tf/H^7 1 —3 

[2. 5] — ^/i^fry^ jjgljg; 

MS m/e (ESI) 426 (MH + ). 

i^X-4— [4- (4-^f .V^^yl-f^^y- 1 — <_M — [2. 5 

] - 2, 6-^W;^!)y jgB&ffi 

25 MS m/e (ESI) 440 (MH+). 

l — fy^f;v-4-'[4- (4-y b^^bf^y v^- 1 f/V-) - 2— -XH°P 
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\2. 51 t^^-6-^f;l/7x^l/] ^<yj^y mmiM. 



MS m/e (ESI) 440 (MH + ). 

1 —is? p/p fcVl^^yl— 4 - [4- (4-^ b^^yv>y-l-^;l/) - 
2-^b°P [2. 5] £ - 6 /t^2 s=v^] tf^7i^^ 
5 MS m/e (ESI) 438 (MH + ). 

1-4 - [4- (4-7< f^bVy^y-l-^/l/) [ 2. 5 ] ^~ 

^^-6-^f;^7x^] - 4— (fb7t:KPb°7y-4 — L^L^zk) 

MS m/e (ESI) 482 (MH 4 ) . • 
10 1— (4 — /p^- 2 — X tfn [2. 5] ff — 6 — ^/l^a^/lQ 

MS m/e (ESI) 405 (MH + ). 

1—^^71-^-4- (2 — ^ p^yf;V7xr: tf^v^ 
MS m/e (ESI) 287 (MH + ). 
15 1— (2-^P^yf^7a=;V) — 4 -:7°P \fjV\f^<=7 ^^jj; 

MS m/e (ESI) 273 (MH + ). 

1— (2— P^^^/^^^r^/lx) - 4 p 7*p f ;l/fcV7 jg 

MS m/e (ESI) 285 (MH + ). 
20 l— [4- {2— (4-t-7Y/^P^^) — 1 — 

-fAj - 2 — i£g p^^rjx/^^y >- 
MS m/e (ESI) 425 (MH + ) . 

2— [4- {2— (4, 4_ = i£2L^k^-H^±v^k) t^^-S^— 1 
jJV\ v^£^±£Z^ 

25 MS m/e (ESI) 369 (MH + ). 

3— [4— {2- (4 - t -y^/Vl/? u^^ri/M 7^— ;V\ H 0 ^^^— 1 — 
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MS m/e (ESI) 398 (MH + ) . 

2 _ ( 2 - (4- t V^3ci//U) -7^=./V} bXy^y-j- 

: £^j — N - (2-7/i/tp^f;v) r-fehr^K ^fft^: 

MS m/e (ESI) 404 (MH + ). 

4 _ {3_ ( 4 _ t —-ff^sir u^jy;v) -4- [4- ( 2 — ;* fc ^r^^f^ 
MS m/e (ESI) 444 (MH + ) . 

2 - { 4 - [_g_- (4- t -y*=f-)Vi/t p^^vtiQ z^^zk] 

MS m/e (ESI) 421 (MH + ) . 

1 - {4 - [2- (4 - t —-ff-^S? g^fr-fr- 1 -j^ ;V) -4-^!)y 
MS m/e (ESI) 454 (MH + ) . 

4 _ [ 3 _ ( 4 _ t — ~f^- )V ^7 p^^-ff-- 1 — a^-;V) — 4 - (4— v^_g^P 
MS m/e (ESI) 438 (MH + ) . 

1—^^71^-4— [2- (4 — t g^fr-fr— 1 — 7V) —4 — (2 

MS m/e (ESI) 448 (MJf). 

4 — [3— (4 — t — -f^-J^S? u^^-^/V) —4— f4— [2— (r h 7 ^ Kp 

^ •■ 

MS m/e (ESI) 498 (MH + ). 

X— 2- (4 — t — zfJ-JlsZ*"? P^jfvVk) ^ac^/l/] —4—7"^- 
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MS m/e (ESI) 435 (MIf). 

4 — T5 — (4-t — — 


4 


- (4- 


7f;ut°^7^y- 1 


— <M —2—/ Y*cx/y ^=^;v] ^e/uvisV > 


& 






MS m/e (ESI) 472 (MH*). 

4 — [ 3 - (4-t -^f/l'^^ n^=3ri//l/) - 


•4 


- [4- 




tr^^ v^- i —f/K] y^=-?v\ ^bjvi^yi/ 


ills 






MS m/e (ESI) 470 (MH + ). 

4- [3- (4-t —y^^l/Z n^drf-- 1 - 






4- (4--T Vf^JV 










MS m/e (ESI) 440 (MH + ). 

1— [2— (4-t JV%S# a^^r-y/P) y 




- 


4- (3-^^/V^^ 


MS m/e (ESI) 371 (MH + ) . 

1- [2- (4— t — -f=f-jV-y-i7 n^drv-/^) 7 




- 


4 - (ff7tKdt° 


MS m/e (ESI) 399 (MH + ). 

1 — { 2 — (4 — t -^f^V^ P^^^) 7" 


rr. 


=-M - 


■ 4 — ( 3 — p< "f-jV^. /V 


^ T ^/^t=rtV^) t^yi/y 
MS m/e (ESI) 389 (MH + ) . 

1— [2— (4— t — -f'f-JWf x^^^l/jV) y 




=./ul - 




MS m/e (ESI) 397 (MH + ). 

4— [5— (4-t —y=5-}V-y9 vl^ZtI/As) — 


2 


— * b^rv--4- [4- (-7 s - h 


7 t Kn \£^7l/— 4 — -f "f-As) fc^^v^— 


1 


OV\ 7x=/l/] ^e/wfrjj >- 



25 

MS m/e (ESI) 514 (MH + ). 
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4- T3— (4 — t — Zj£Zk±^I n^^-^/U) -4— (4-^/1-^7^^-1 
-^/k) 7i^] - 1 -^^Vl-bf^v^ 
MS ra/e (ESI) 455 (MH + ). 

4- [4- (4- t -y^jUi/f u^^-jy/V) -3 - [4- (ff7t:KP fcf^>- 
5 —4 — i/V^^JV) ^7^-1-^^] 7x^;W] ^fr/Wfcy is jg^^: 

MS m/e (ESI) 484 (MH + ) . 

4- [3— (4-t-/f/^P^v / />) -4— (4-^^^^^;^^^ 
b:°^7 v^ — 1 — <± M 7j^] ^/l^y>- 
MS m/e (ESI) 468 (MH + ). 
10 4- [3- (4 — t — ^f/VV^ g^^-y- — i —31-/1^) —4— (4— jx^g^^ 

^-/^^^/l^b 0 ^^-^^— 1 — -OK) 7x^/1/] ^/i^/^y>- 
MS m/e (ESI) 466 (MH + ). 

1- [2— (4 - t —zfJ-JVl/? u^3c^/U) -7^~jV\ — 4 — u^>-^/U^ 

15 MS m/e (ESI) 383 (MH + ) . 

1-^^-71^—4- 12 — (4, A--J^^-7V^^7 U^^-jy/U) —4- ( 4 — ^ 

¥^<}) 1-4 M 7i=;v] tf^v^ 

MS m/e (ESI) 426 (MH + ). 

l- [2- (4 - t — -f^-jv-y? p^^l?-- 1 -^n — M y^=./u2 — 4— ^i/^f- 
20 /I^tf^y^ jfcBfefefc 

MS m/e (ESI) 369 (MH + ). 

4— [2- (4 - t —zf'Tsl'i/? P^^-y-- 1 — ji^/p) -5-b°n 
y^-1 — f;t/7x^/V] bV^v^ 
MS m/e (ESI) 424 (MH + ). 
25 1 — -f^jV— 4 — [ 2 — (4 — t —-f^-fVi/^ u^^-jy/U) — 5 - b'P y — 1 
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MS m/e (ESI) 426 (MH + ) . 

— [2- (4, 4— v^^/t^:? P^^yylQ -4- (3, 3 — 

MS m/e (ESI) 440 (MH + ) . 
5 1- (2-^b°a [5. 5] V^Jj — 2—^^—3 — f;l/7x^;l/) — 4 - £r 

f 7 t: Kp tf 7 ^ - 4 — f ;u) tf^v^ ffiBfelfc 
MS m/e (ESI) 409 (MH + ). 

l-i/^P7 , PWf;^-4- [2- (4, 4-^f;l/^P^t-l-x 
-/U) -4- (4-^ g^gv^ mm 

10 ^ 

MS m/e (ESI) 438 (MH + ). 

1- [2- (4, 4— v^^Vl-v^q— ^rt- 7k) -4- (4-^ h^rv' 

\?^<}J iSls—l—JM 7x^] - 4-77>-2-^;^f-;Vfc°^7^y ^ 

15 MS m/e (ESI) 464 (MH + ). 

N-^tW-2- [4- [4- (4-pt fjfv'hVyv ! y-l-^;V) -2- (3 

, 3, 5, s-Tf^^f/^p^^) z^^Zk] ^izi^lzii — Ukl 

Tir h T § K ^SmM. 
MS m/e (ESI) 499 (MH + ). 
20 f4- [2- (4, r7 zc~>V\ Z>>-- 1 -4 

;V\ ^rjVifr V I/— 4 jAs* $ J V 

MS m/e (ESI) 414 (MH + ) . 

1— [4— (4 ^A^<y v ? ^~ 1 ~-f/k) - 3- (3, 3, 5, 5 h 

25 MS m/e (ESI) 440 (MH + ) . 

1- [4- ( A -y*^-)v\£^=riJ^- x -4 ;y) -3- (4, 4-v^^/^v^P 
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^^riy/u) y^=-;V] TjfXJ/ ^WM. 
MS m/e (ESI) 440 (MH + ). 

1- [2— (4, 4-^^f;WP^^) x ^ 

5 MS ra/e (ESI) 436 (MH + ). 

1— [4— {2 — (4 -j^A-v-;? p^-^rf-— 3 — J^/U) — 4 — fjr/t^ y >-— 4 

MS ra/e (ESI) 426 (MH + ) . 

1— [4- (4 -^P^E-tf^y v^^- 1 — ^T/U) -2 - (4, 4-^xf;^p 
10 y^/P) ^ ^/j/j - 4 - ~7 P gVl; iLg|i[ 

MS ra/e (ESI) 504 (MH + ). 

l-^P7°PWf^-4- [4-7^tP-2 - (3, 3, 5, 5 — T V =7 
ytj-jv-y? n^^^M 7x^;i/] t^^v^ ffiBfefefc 
MS m/e (ESI) 373 (MH + ) . 
15 l-y/^P7°P Wf;U-4- [4- [1, 3, 4] ^-arf-^ry'— /V— 2 -W 

7^—2 — (3, 3, 5, 5 h 7^^-/1^'^^ p^^-f-— l — juyiQ 7x^;k] 

MS ra/e (ESI) 421 (MH + ) . 

1 — j/S? g^^yyl^^/l^— 4 — [2— (3, 3, 5, 5 -7- h 7 ? gV^v^ 
20 ^V^j 7x^/U] tf^v^ jjgj^ 

MS m/e (ESI) 397 (MH + ). 

1- -4 - [2- (3, 3, 5, 5-Tb7^f/^P^ 

MS m/e (ESI) 385 (MH + ). 
25 1- [5 — [1, 3, 4] t^rfv ? 7y-;W2-^^-2- (3, 3, 5, 5 — 

f f 7 ^ f ^'7^ P^t- 1 -x^;^) 7x^/>] -4-7°PfcV^b°^7> ? ^ 
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MS m/e (ESI) 409 (MH + ) . 

l—^f-zV— 4- [2- (3, 3, 5, 5-fh7^f;^P^^) 

5 MS m/e (ESI) 315 (MH + ). 

1— ^=^/U— 4— [2— (3, 3, 5, 5 — 7" h Z^_£Zki^ P^jFvVj^ — 

MS m/e (ESI) 329 (MH + ). 

1 ^-4-^/1^7^-4- [2- (3, 3, 5, 5 -7" h 7 7*7^5^ 

10 u^js/V) ■y^^jv] 

MS m/e (ESI) 392 (MH + ) . 

3- (4-^ u t°;un°^<7i/^- -4- (3, 3, 5, 

MS m/e (ESI) 359 (MH + ) . 

15 3- {A-rf^~;v\?^yV'i/-\-4M -4- (3, 3, 5, 5-7F7^f;v 

MS m/e (ESI) 373 (MH+). 

3- b°/Mf^^7^y- 1 -^Ap -4- (3, 3, 5, 5 

— h Z2i^k>i£ p^^-^/v) 7x/-;v ifcifeis 

2 0 MS m/e (ESI) 371 (MH + ). 

l-y/^P7°P [4— (6—^ V^i/tfV i?>'—2—4M —2 

- (3, 3, 5, 5-ff7^W^P^^) 7a=;l/] tf^v^ 

mm. 

MS m/e (ESI) 462 (MH + ) . 
25 2- [4— [2- (3, 3, 5, ^zc^/k] fcf 
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MS m/e (ESI) 399 (MH + ) . 

1 - -4- {2- ,(3, 3, 5, 5-Tb7^f- 

MS m/e (ESI) 407 (MH + ). 
5 1 - ^P^P [2- (3, 3, 5, 

^.fr- x 7x=:;u] - [i, 4] ^r^t^y mmm. 

MS m/e (ESI) 367 (MH + ) . 

1— [2— (3. 3, 5, S-ffy/f^^n^^) 7 -4- ( 
3 , 3 , 3 - h V \?M b^<7 i?y 

10 MS m/e (ESI) 397 (MH + ). 

/■^JV— [2 - [4- {2 - (3, 3, 5, 5-7h7^f^P^/>) Z 

MS m/e (ESI) 358 (MH + ). 

v^fVl— {2— [4— {2- (3, 3, 5, 5 - f b 7 ^ f^^^ P^^r^) 

is y=^=./u} \f^-J>y-i <JV\ ^J-M 7^y 

MS m/e (ESI) 372 (MH + ) . 

2— bVP-- 5— [2- (3, 3, 5, 5 — T h7^f^^ g^Fl?— 1 — g 

^/^) 7x^i -2, s-^Tiftfv-^p [2. 2. i] mmM 

MS m/e (ESI) 353 (MH + ). 
2 0 2 — is? p/p bT/t^ gvllzi 5 — [2— (3, 3, 5, 5-7h7^/^P^ 

jHt^ 1 — J-^/^) -2, [2. 2. 1] 

mm 

MS m/e (ESI) 365 (MH + ). 

l-{4-[2-(3, 3, 5, 5-T YJ^^jV-y^ P^ji^ Z^BZkJ t° 
25 ^7^-1-^/^f^l y-^ p-7°p/-^/— /V i^g^ 

MS m/e (ESI) 371 (MH + ) . 
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1 - (ff7^ Kp M -4- [2- (3, 3, 5, 5 -T h^?* 

*f-;Vj/? u^jy/U) 2_^ZkJ ^jZi^ 
MS m/e (ESI) 385 (MH + ) . 

l— [4 — 7Jk£RJ-22kz: 2 ~ (JL 3 > 5 » S-r^^f/^p^^ 

5 ) 7x^;i/] -4-7°pbV^7^y jt&jfc 

MS m/e (ESI) 375 (MH + ) . 

1- (f F7^Kot:7y-4-^;Mf^) -4- [2- (3, 3, 4, 4—^ 

MS m/e (ESI) 383 (MH + ). 
10 2- [4- [2- (4 - t --f^-JVx/f P^jvTlj ^m^/^] tf^^v^— 1 

MS m/e (ESI) 435 (MH + ). 
[0 4 7 4] 

mmm) jurkat. liijg^M £ & a 5 1 fri^iM 

15 <Human fibronectin <D 96 Jft^W- f> — 0[Ht9 / fb> 

Human fibronectin (Becton Dickinson Biosciences |±M) §T phosphate-buffered 
saline (^T PBS £ B&i- 0 Sigma fcfcjft) "C 0. 1—0. 01 u g/ml fcfc 5 «fc 5 U 
^ttt: 50 jU 1/well Tf 96 h (Becton Dickinson fiM) KWJU L-T n 4°C~e 1 

Bfe#B £i±fco 10,7" U b 7> £>_Ltff L> 1% bovine serum albumin ( 

20 SAT BSA £IH&-r o Sigma #M ) £rafr PBS £r 100 /x 1/well SJBLt> C0 2 

incubator (t7t!7 tfcjR) 1*9 37°C 2 H#F^f*fi b fc 0 

J^fBcD^I/— h^bJWt^ifeU lmg/ml BSA Sr-^tp RPMI-1640 (Sigma %t$8) Id 
L/C Jurkat 2. 5 x 10 5 ^/ well 5 <fc 5 80^ 1/well Lfc D £. 

25 fhKWh\^, lmg/ml BSA Sr^tP RPMI-1640 ^ISt'Wtfcft^^ 10 /x 

1/well fe!)DU i^T lmg/ml BSA RPMI-1640 "CP^bfc lOOnM phorbol 
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myristate acetate (&Cf PMA t P$W~ 0 Sigma #M) £r 10 ja 1/well SfcbllgU ^°T^— 
h £r 37°C "C 45—60 C0 2 incubator ft-C^fi b7t 0 7° b ^ b-Ht^l^* b 
100 /* 1/well (O RPMI-1640 TffgcHlSfc^ U " ~* 3. 75 mM /™trophenol-A^acetyl- 
^-D-glucosaminide (Sigma |±M) St* 0.25 % Triton X-100 (Sigma #M) 
5 if 50 mM citrate buffer pH 5. 0 fr 60 ju 1/well L-s C0 2 incubator ^AttT 

37°C-C 45 ^re^iabfc 0 f&tl-fL 5mM EDTA Sr^tp 50 mM glycine buffer 

pHlO. 4 $r 90 jtz 1/well $S#R b N EL340 Automated Microplate Reader . (BIO-TEK #M 
405nm ©&3teffif SrfiJJfe Lgg^nj&Sfc&Jfcfcfco PMA JftBRfc: «t o~C_L# LfcgtSfr 
iDfitlr 50KfcWfW^5#fc-£^<Z>*fi?«r IC50 (/xM) i:UTfl:^Lfc 0 
10 [*1] 
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4. 7 



[0 4 7 5] 

(§*W!i2) t: hmnmi^mm%kK&rtz>fc-&mwm 

yytMJ^A m Tkmmttm) # 100 units Ao^^f*^ sa^ttw 

15 m x ^SA«t 9 ML LfcifffrfiL 25ml £r$SJPLfc 0 -tr^ 6% Dextran (Nacalai 

this) tests &m&M& (xmrnmiM) &8mi»us?n^ 45 ^w^a^»tt 
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btLfcJr?^^?*^ phosphate-buffered saline (KIT PBS k$&-f 0 Sigma f±M 
) SrflP^U 1600rpra -C 7 ^ffi^afcT^frLfco 4ml <D PBS 

iZ-WsMls^ " 4ml Ficoll - Paque™ PLUS (Amersham Biosciences |±M) ^Jt 
g Lfc D #-btbfc 2 Ji» 2000rpm 't? 30 ^^.^Tit^ Ufcft. Sr^ 9 l?& 
#tfcP3M&£ 10ml CD PBS fcfflWU 1200rpm ~Q 7 ^RUSt^ bT_b?f <9 Bfc^fc 

nbfhtz.ffi&m*: o. 5mi <d pbs bfcft, t^mwh temmmsM) & 

10ml Ulff^- 3MNaCl ^r-a tP7K^^^r 0. 5ml M^^&KM U rtt^T 1200rpm 
"C 7 ^ffUit'hUT. #btLfctfcl^#)^r lmg/ml bovine serum albumin Q^T BSA i: 
B&-T,, Sigma %fc®D^£p PBS fcfflKiBU ^^H#^"e7k4 I T^#Lfc 0 

<fc h5^jfiL»*3*©m3feHI«> 

2 x 10 7 ffi/ml lmg/ml BSA "3 if PBS ^«bfc 0 

^ BCECF-AM (Do jin *±®D 5 ju M fclft 5 «£ 5 »J LT. 37°C"e 45 

ifrbfc„ -^O^js^&^ct^ lmg/ml BSA PBS T? 2 U 5 xl0 7 #|/ml 

lmg/ml BSA ^tf PBS fcSffiSM LTljgfflBf *T?zM&#^ Ufc 0 

<HUVEC 

Human umbilical vein endothelial cells (fi*T HUVEC t^H") Sr. 10% fetal calf 
serum RtJ 5 30 /i g/ml endothelial cell growth supplement (Becton Dickinson 
Bioscience^) 5gr£t? MCDB131 Jgifc (^Pl/ylllii) iOMbfc 0 ^<7)!K 
SS^S: 7. 5 x 10 3 -fill/well ~C collagen type 1 @tg£M$f 96 'Kf^— Y (Iwaki |± 

fiD^aisnu co 2 ^c/^^-*- (fc7iM7*h$a) -c 3 Brait«bfc 0 mm& 

m (confluent) |^ot^5Hi:S:*BU iilf^TT'V' — h PBS "C 2 HE|$fc 
0.1% glutaraldehyde (ilj^tt® Sr^tf PBS 100^1/well S:»UT 5 

&m huvec «r® fcffc; Lfc D ±.m&fex-7 i — h £r pbs t? 2 m#fc*HJL ^tU- 100 n 

l/well © PBS ^Sfebq UEfflBHiT? 4 °C"Trf*# bfc 0 

lmg/ml <£> BSA ^rat? RPMI-1640 medium (Sigma fijii) 6. 5ml ^ s bTV^fc 
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BCECF-AMlim^tLfc 5 x 10 7 BM1 <DUJ^WmM^ 0. 5ml WtiW LTiEfPfL HUVEC 
^mWh^flfcy^— M- 80 Ai 1/well %^JPbfc 0 .£.*U^ fc/c^ lmg/mlB S 
A Sr-^tf RPMI-1640 bfcfb^%^ 10 ^I/well t lmg/ml B S A 
#tf RPMI-1640 TflSLTc lOOnM phorbol myristate acetate (J^T PMA iriS-i - ,, 
5 Sigma #M) & 10 » 1/well U C0 2 ^ Tf 37°C, 45 #W#iB.Lfc 

o ha>£>±?# §r^*L ioom 1/well ^ rpmi-1640 i?i&:[H]gk# U ^-r^-o. 1% 

NP-40 (Calbiochem %t) £ra tf PBS £r 100 ^ 1/well j&bn LT S ARV0 TM SX 1420 ^jV^^y 
-OV* Vis? (Wallac tfJS) "irf^^^SJS L^t^«^3fci£>fc 0 PMA »^ 
£oT±#Lfc^*«» 50%^aiJi-^#^^CO^^ IC50 (/zM) t LT 
10 ^d^L/to 
[*2] 
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7. 1 



[0 4 7 6] 

mmm3) oxazoione mm^mB^mm^M- Mil zfc&yoms 

<0xazolone (31 =fc 5i!if1=> 
15 5—6 MfpHi Balb/c -7 f ^ (B*ft^Xy^-ttSl) OllfP^t) 2 cm H^iJ 

^L/c 0 3%CO 4-ethoxymethylene-2-phenyl-2-oxazolin-5-one (J^l^F oxazoione £: 

Pl&-r o Sigma f±®D *-£p 100%^ / — /vft9ft4r 150 ix 1 T o#-^ ry *mR\z&sM 
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bfC„ 

<0xasolone i£^t3^~* >V-J 3 >"WM> 

1% oxazolone ^^i? 100% tf— t*/W^ (HJft-fb^ttSa) ^^SO^HtK 

(^«Kiiitfcas) ?u # 7 ^ sEfm ( b y -7*±m &m v l < ^ u o. 5% 

5 oxazolone Srgrt? ^-e/l/v* a ^SriSig bfc 0 

<0xazolone =fc <5 fSitb 

Oxazolone iffC^b 3 0 gtofefeU 4 0 11^ i^^/l^— 7VMftS<T© 
•^>>^CC>flrP^ : >b^3cm<D$P'flL^±IBP^bfcO. 5%oxazolone &^&=^-^jUi? 3 *S 

1 0 <«Ii^t«£> 

#-fb^4toSr 0. 5% methyl cellulose (Wako £#fr>kf^fciR$B£;fc:i±$S£ 
fi? U oxazolone xv/kv? 3 >-J3§}£CD 30 ^BU^ 30mg/kg §|qfg!-5- bfc D Oxazolone 

^tKT1»U TK^bfcT'^^^^^Mm^^bfCo rtUz: lml cd 50mM y >- 
15 y (SXT KPB £ p&i~) pH 6. 0 &%B%M&& t^^fny 7 

n-^y ^ • =-J-$-^±M) -C^^v 1 -^— MIL rtt(31 2ml CD 50mM KPB, pH 6.0 1: 
3000rpm, 4°C, 10 #ffljjfrb UT±fflfSrKS* bfc D #fetLfcM%^ lml© 
0. 5% Hexadecyltrimethyl-ammonium bromide (Sigma %tM) Sr^tf 50mM KPB, pH6. 0 

^n^u mfc^mkmm&m^ffimm% 3-5 a^iLfci, 3ooor P m, 4°c\ 

20 10 £fBljl'kbT±?t£#7c 0 JL^ff^CD myeloperoxidase ^^^ttf±J^T© J: 5 

IiJ^brt 0 -|-^^^.#£>tLfc_b?f 10m 1 37°C^f*?abfc 0. 017% o-dianisidine 
(Sigma 7^tJ« 0. 0005%ii^{b7K*7K (Wako *±0) Sr^tf 50mM KPB, pH6. 0 £r 

200.// 1 450nm fc*5tt5®3ftKgHbfcM bT kinetic KT?j^H##Jfc 1 

N EL340 Automated Microplate Reader (BI0-TEK #M) Sr/BV^SI^Lfco Witt 1 

25 9 CD^^^CD^b^ (mO. D. /min. ) „ #{b^#>©$J^-<^Tf3:> oxazolone 

nyfn-;^ i"^^^ oxazolone ffiWfc&WM& J 3-ffiZ.%ttZ>ftlffl& (%) 
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[*3] 
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[0 4 7 7] 



(!«0ij4) DSS MteMfe^£*> a % Ifr^gffi 
5 Dextran sulfate sodium (J^T DSS i: Pt&-f- 0 ICN &M) & l~3%fc&5 <fc 5 ^? L 

7c*it$!bJ< (^i^MHttM) &r6~7Mltt£f Baib/c-^i>.x (p^^— /^xy %h 

aso ^5-7 0r^g^7R$*«^^^$*fc o m<Dm^s skco^m^^ 

f^ftlf^^K^^T^^T—fbLfc Disease Activity Index (J^T DAI bW&ir) , 

10 ^^rO. 5% methyl cellulose (Wako *±®D ^tPTK^^CT^^ fcfi^f 1 

0 M 30 mg/kg m U7C 0 ^6fe0i| 1. 7, 8 , 9 , 10, 1 

2. 13, 14, 1 5, 1 7, 1 8, 1 9, 2 0, 2 2, 2 8, 3 0, 3 1, 3 2 
£5J:0«3 4<D^-^#3te, DSS nyhP^Hl, -f&t?^ DSS yKHM/^'^M^-^- 

15 mH_b©f!jffiBlfgtt 
[0 4 7 8] 
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1 . 




,22 



,32 



R' 



.40. 



R" 



.21 



R' 



,20 



d) 



^ n T/^/t-K * 7c fiTIB A 1 $Mi>£> S4R $ H 5 g&g & L T V ^ X «fc V n 5 - 

R2CK R2 1 % R2 2feitFR2 3l4 > [H— ^fcte^fto T N 7KStM^\ 7K 

5/l s (ci-67/^) 7^;l, (Cl-67;^/V) 75/1 

„ T1BB 1 fl^^bllJR^^SB^JE^rW LTVXtjiV^C 1 — 6 T/V^r/l^S^ T 

ibb im^^mn^n^m^m^^x^x^x^c 1 - 6't/^=^^> tib 



R 3 0. R 3 l*5j:t5R 3 2f* N ^-|fcf±S/j:oT, TklSJfC^ ^ 
n-y^JDR^Fx ^7/1, ^/v-tJ^v'/i^ C 1 - 6 7;i^3 

R 3 0, R3 lffcttR3 2 0V^f^2o^-f(^iot, ^^/S (5£= 
OS) ^fctt^^V^S (S-CH2-I) t?fet) N <£> lo#S N 7K*JK-i\ 
TfcifeSs ^n^VJDH^N v'T/£ N 0 1- 67^^ CI 

— 6 T/I/^^i^S^TcfiC 2 - 7 7^3 ^i/^^^/VS^^ L N 
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R4ott, TtBD im^bmn^th^m^&^^x^xh^^c 1-107 

T/v^;vm, TfBE lffifrbMUiSfoZ>WMM*^^X\^X-b £W-8.R— ^ 
n^t^ T1BF lf¥^ib«^;fr3ttm£^W bTV^t> £V^C 2- 7T^tr=- 
5 TfBF 1 i^^^b^iR^^t'Stti^rSSr^ LTV^T t> cfcV^C 2 — 7 TVt^— A- 

1, TfBG im^bMiR^K^m^&^^X^^Xh X^C 2 -7 7;^/v 
tJ^/i^ ^ey (ci-67^) 7?;7)M^/H, 4 - 8M^7nf^ 
/^tfwl/K. C 2 - 7 7;Va^^/^= /k^^/c^C 1-6 TVl^/I^/l^^ 

10 nfi, 0. 1 ^7c»2(^S#C^^U. 

X 1 ^CHK^fcf*S*M-?^^i-o 
fcf£U 5£ 




1 5 t*^ $ 5 ^^^^ fM^<Di&h%\s^n^nb <^zKf p#i 0 

< A 1 H¥> 

^^B^S^LTl^T^ £1^77^-/1^ C1-67^^S, CI -6 
7/l/^;l/lfe it/C 2 - 7 7/l^^rVyS (J£ U fit$W5-10l^ 
20 n T^^r/^X *7c«;e^£;ri£ 5 - 1 0 M ^ ^ a 7^^ = t ^ o T ^ 
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<B lffi> 

Anyyl-? s C 2 - 7 T^= 15 ^v'^/^^/^*5«ttJ ? ^/U^=¥^/^x 
<Cll¥> 

^n^yl^ C 1 - 6 7 Wifcit^C 1 - 6 7^3^fv'l s 

5 <D11¥> 

tKUSs An^yl^ ^7/1, Cl-67/^^^/1, C1-67M/V 
f^-S, C 1 — 6 T/l/^r/^^/^^^/^Ss C 1 — 6 T JV^jV^jVy. 4 ^& 
/ (C1-67M/V) 7 5/1, v> (C1-67W) 7 5/ S, C2-7 

10 il/>3-8l^n7M/^ C2-77^3^*/Hj?-M, jfr/Uaff'Sf-f 

7t^ N 4-8l^7Pll^ 5-1 0l^ro7y^iS, 6-1 OI7U- 
;l/fl N C 2 - 7 r^^^^^^^/Hs 6-1 OM7 U — 7VS|t^/^ai?=/^3£ N 
7 5;*^=A^, ^n^^-M^-CfSSI^tL-CV^-rt) iV^/ (Cl-67^ 
^/lO 75;^M'^/^ *y ( 3 — 8M">^ p7^^/H T 5 7 #/V7j^yP 

15 1, *y (0 2-77/^^7^) 75/i7/^;H N v 5 (Cl-67 

/i/^/w) r^y^^Ss (5-ioi^rn7!)-;vi) 7?;^v 
<e ip> 

20 ^P^^K^ t^yS (S=OS) *5<fcO*Cl-6 

< F 18£> 

^a^i^lST-^Sit^C 1-6 7^3^^S, 

<g ip> 

25 3 - 8l^yP7/^l, 

<H1I¥> 
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7;V^;H> (Cl-67/^/V) v> (C1-67/V 

*5 J: t>*C 2 - 7 i/7 / 7^^/l-So 

2 . -fl« 




(100) 

RIOIt "FfBA 1 t^SiliillriS^^ bTV N T t> 5 — 1 Ol^ 

^ a T /i- * 7c ft TIB A 1 b 31 }K $ ft S et&£ £r b X V ^ T t> «fc V ^ 5 - 

1 o Iv 1 ^ n 7/V^^^l : l:^ t N 

R2 0, R2 1. R2 2fcit)!R2 3fl Jfcttftfto^ tK*IHS tK 

^yl, *y (Cl-67/^) 7^;S, (C1-67M/V) 75/1 
. TIBB li^fe^£ft5g*&*£^bTV>T&J:v^C 1 -6 7/^i, T 
IBB l^foa^^nSlllfe^Sr^rbTV^ti £V^C 1-67/^^S, TfB 
C li^bjg^ftSff&S&WLTV^-Cfc <fcV^4- 8 A-^naK^fcfiTIB 
C l^bSB^^^SWfeKSr^rbXV^Tfe iV>5- 1 Ol-~rn7!J^iS 

R3 0 N R3 1^iD ! R3 2tt, IfcttSftot, tK^JS^s tK^^ ^ 

n^JDK^ v'T/K, */^>y/Hs Cl-67/V^Ss Cl-67/Vn 
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R 3 0, R 3 1 JSTcteR 3 2 ©Wffrfl* 2 otfS— Itftot, t^yl (5*1= 
OS) ^fcte^^S (S-CH2-S) -Cfe^ ^^(Dlo^ N 7 K*Jm^. 
7K^^s ^n^VJK^ N v/T/S, C 1 - 6 TJV-^jvm, CI 

— 6 T/^=3rv-K3;fcte: C 2 — 7 T/^^ ^^/^—/I'S^rTrc U 
5 R4 0il TfBD li¥^fe»£;fr3gm££WLT^Tt> J^C 1 - 1 OT 

/U^r/ums TIBE ll£tf>b5i^£;h,5KlfcS&#LT^Tk £^3 - n 
7/1^/1^. TI2E li^&SlR^frSg&K&WL-CV^fc J:V^4- 
ngt£. TIBF l^b»iR£;fr5et«£WLW-C'b =fcV^C 2- 7 7/^= 
/H. TfBF 1 #30^31^$ ttSg^SSrWUTV^Tfe £l^C 2-7 7/^^ 
10 I, T^G lm^hm^l^tl^mM^^^X^X-hX^C 2-7 T/U^r/U^i/U 

t^/P-L (C1-67W) 7^/*;^/^ 4-8|^roP 

/UtK^/^, C 2 - 7 T/V^^r^/^/^=/l-K^7cttC 1-6 T ;V^-;V^?Vi^^. 

nf*. 0 N 1 ^fcf* 2 OS^5r^i~o) 
<A ll¥> 

ykmm, ^pyyn^ ->7;i, ci-6 7;^^i N TfBcig^bWi 

^fh^W-W^^^^X^X-k X.\^Z7^^;vm, Cl-67/^;H, CI — 6^ 
07/^1^^^02-77;^^^! (ffiU It$ti§5-I0l^p 
20 T7^=¥^^fcttgm$^S 5 - 1 0i^n7/^=/Ht-^ftoT7t° 

n &&&& C ^ t£ 5 ) N 
< B ll^> 

A>a^r>I^ C 2 - 7 T/U=i ^-y^} ;Vt^=^ J; TO/W^v-Vl^ 

< c is¥> 

25 v-T/S. ^n^>^ C 1 - 6 7/Vdf-/H^J:^C 1 - 6 7/V-^^v'S, 

<Dit> 
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7km^, ^p^>l^ v'T/I, ci-er^^v'S, ci-67/^ 

C 1 — 6 7)\>*r;V7.;\s~fo~ /kS, CI — ^T/l/^/^-X/^ * 
7 (C1-67W) 75/1, v> (Cl-67/V^/V) 7^;l, C2-7 
T/^/L^/^/jwKr 5 / I, Tf2H 1 f^^feS^^^^g^SS^W UTV^Tt 
5 3 - 81^^ n7/^^r^l, C 2 - 77^=>^M=;Ul, ^/l^^v- 

/H, 4 - SM.^'rvM^ 5-10M^fP7!)^ils 6-10I7D- 
;UfS, C 2 — 7 TA^A^/l^— /l/S, 6 — 1 Oi7 V — 7Vy^ =- 
7^*/^/H, /^n^^ifr^-Cg^^T^T^ £V^/ (C1-67/V 
*7V) T 5 7 #/Vt}w^£ n ^/ (3-8I^p7W) T5 /^^—/l' 
10 */ (C2-77;V3= J r^7/l'^) 75/^/V^H, v> (CI — 6 7* 

/i^/v-) 75/^M^S, ^e-y (5-ioi^7D7!)^i) 7^;^ 

^1/^*5^1/5 - 1 0 l^f n 7 y -^S^^^/kl, 

< E lffi> 

15 ^t^^JfiT-s Cl-67/^^I> t^yl (A=OS) fcJ;TJ«Cl-6 

7^^f^ls 

< F ll¥> 

^^Jff^te «ttJ«C 1-6 7V^=^i^ N 

< g i m > 

20 3-8lv'^n7/^/H N 
<H ll¥> 

7XS^£, C1-6ap7/^S, C 1 - 6 7;v^^S, C2-7 7;^^ 
T/V^/l^ (C 1 - 6 TJV^/V) 757 ^/l/Atwl^ V s (C 1 - 6 T )V 

*M 757 C 2 - 7 7/^3^^*M-;l/l, # /t^ i/^g 

25 joitFC 2 - 7 v-7 7 7^^r/I/S 0 

3. R 1 0^Tf5'A2#/^b@$R£;fr3g^^^LTV^^ J^5 - 1 0 
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< A 2I¥> 

5 tR®^ ^^^/v-S, C1-67M/H, ci-6/ND7/^;H^J:t;c 

«IU S^^tbS 5- 1 0HS^nT/U^2££;/tttflHj| 
£tl5 5-1 Ol^^n7^^Hi-i('*ot^t°pg«C5i^ 

io ^r/i^£, l, 2-^^-i^K, MJ^fvyi^ rb7^f v^S%L<ii^y 

37^-/1^ C1-67/VW C1-6/NP7W1, 1, 2— ^^l^ 
TtiJ:V^5-l Ol^P7/V^lt'l)5s It^lll ^7cf±2(DV^;iT,7^— 
{fib, gi&»*l, 2-^^-u>m, h ]) ^^-i^^&s *r h^^^-l/^K^fc 

20 5. R107J^ %/# P— .^p-^/^3E % 4 — t — -f't-nsl/p P^^/Vl, 4, 

4 — f-Asi/ir n^^-xyjV^ 4, 4-v ; xf;l/v'7n^i/;l/l s 3, 3, 
5, 5 — T h 7 7* f-JVX/^ P^^rv-zH, 3, 5 — p^^^/>I n 
4 — 7x^;l/i/7 P^^-Wl'S, 4 - MJ 7;Vt P ^ f /Vv 1 ^ P^^v'/l'I, 4 
-n— -f^-Asl/? n^^riy/U^ P^^^vV-g. 3, 3, 4, A—TY^^ 
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6. R2 0 N R2 1 s R22^itFR23^ PJ — fsfcfiiSft oT N 7K3fSJBC 

£ N 7^;l, ^E-y (C1-67M/V) 75/1, v> (Cl-67/V^) T 
5 71, JtfBB lp^6>allFl$^^<5«^*36^^^bTV^T 1 ^>«fcv^c l-67;^;v 

(i±IBC 1 ^^^bStX^ txStttfeSSr^ LTV^T ctV^ 5 — 6 JR^t" - T U — jv 
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7. R20, R21, R 2 2*3«kt*R 2 3 frK M~ ^fcte^ftoT, 7K*fC 

^Sffitt^LTV^^ £V^C 1-6 T/U^r/um, iilBB l$^b«l£fL 
5ttS§rf tTV^Tfc JcWC 1-67/^^1, ±1BC imfrbm$l£fri% 
gm^WbTV^^V^- 8l^fnil Of&U Sl4-8l^rnf© 

< C 2S¥> 

C 1 - 6 7^3^r^lfc];t;c 1 - 6 7M/H„ 

8. R 2 0, R21 x R22ioj;t;R23^ |WJ— ^fcfi^&o X, zkStJK 
b51^£^3«^K^bTl^Tt iV^/^/Ky V- 4 ->f /i^ N -hfBC 2Sg¥^ 

t°y — r/^s^7cfit°y — r^s-e&s, m^gc 

9. R20, R21, R2 2*5j;U«R 2 3(D?t) N 4>&< £: & 2o^7K*Jf: 

^ h^^Ss ^h^v^ iiisc 2p^bMtX£tL3S^K£r;|l"L-T^ 
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/^^fcfit 0 y 3 -^/HTfes, ft*^ i ibm 5 ov^TtL^^3S^ta«c 

5 10. R2 0, R2 1 N R2 2*3it;R2 3©5*)> 3 otfM^lfffH^fo 9 

s 3»9©lo^ 7k*M^\ 7 S '*gf N ->7/S> 

^ h^^Ss TfBC 3 t^^tt^rS^^r LTV^T t> =fc V^A'/fc V 

— TfBC 3 £>S$R$ t^^S^rS^rW L-TV^Tt iV -1 tf^< U 

io y v?y- l — (/um-e&%, &&&l7bm5<D\ / ^tLfr—&\zfcft(D4k&Vo'§i1t 

< c 3£¥> 

11. R 3 CK R 3 1 £5 itKR 3 2*S N ^/Lfiftsfco T\ 7k*J^T * 7c 
15 ttCl-67/^/H^t^\ £>5Wi N R 3 0*5 £UR 3 1 #tfcftoT 

i-^yS (S=Ol) R 3 2 ^vKi^ ttttC 1 - 6 7^^H-efe 

-5, fiMtil 175^1 0©V^f*i^ 3S^IB«<D'fli^*fcf«(Dit&SV^fi^•t^ 

12. R3 0. R3 1fc±t> 4 R3 2^ |^J— £ fclig^o ~C> 7k*MT-3c7t 
20 ii^^/H^^tK R3 0fcj:tFR3 1^-it^oTt^yl ( 

:&=OS) t?*>!3 N R 3 2^7K»J^- : F-^fc«^^/VS-efe5, t&JfcJ® 173^10 

1,3. R30, R 3 l&J:tJ*R 3 2 aM"^T;fc3[5JDS(^^fc5x fMlM 
1 0(DV^T^— II^-fB«^©^#)^7 v ctt^O^fe§V^tt^^6>(D7Kf^#? 0 

25 i4. R4 o^_hiBD lm^hmn^ti^m^^^^x^xh x^c i - 



579 



WO 2005/063705 



PCT/JP2004/019795 



^n7;^/V^ C2-77/^/Vis C 2 - 7 fc(j; C 2 - 7 

15. R4 0^-frfBD 2l¥^^S^$^5K^S^^"LTV^Tti J;V^C 1- 
5 6 7/^/HT*l)5^ ff^il 1 7Z/S 1 3 (D^-ffrifr— ^lEi&O'ffc^^fcte-^ 

<D 2I¥> 

zK^Ss ^n^yf^ ^7 71, Cl-67/^^1, 3-8l^n7 
/l^/l^g, 4-8I^tpIS, ^/ (Cl-67/^y) T^;jj;i/^1 
10 N (C 1 - 6 T^^A-) 757 C 2 - 7 T/l^/l^/I^ — 

„ 5l^rn7!J^ils 4 — 8M^roi*/^ £X$^^~ 

16. R4 0^ n -^ntVH s n-^f;^ n — <Vf;H % 

n if f /i/It fir h 7 t Kn t°7 ^~ 4 — f f ^STfe5> ffjjt 
1 7. n^i©lflrfc5, fit^I 1 7??M 1 6 ©V^-f 2 ^^— Tl^fB*^^ 

is. x iftmmm^-efrz, mMmi^fz.a3ibmi kd^-tm^ 

19. TIB-fb^4fc^^bSlR*^S^ IS^JSl ^fcfi2 0V^tb^— m^lB 

«^)'^^#/^rc{*-^(Z)fife5v^^«^^b07KfR^ : 

1— [2 — (4, 4 — ^/^isf v^^ci/sl/) — 5 — ^ b ^r'77i=^] — 4 

25 1 — -f^f-iV— 4 - [2— (4 — t — ~7 = 5-jV\/-!? p^^f-— 1 — — 4- ( 

4-^f^r7tVi)v i 7-l f/l/) fcV^S^s 
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1 — ~?=f-j\,— 4 — [2- (3, 3, 5, 5-fb7^f/^>'^n^i/;l/) y 

1 -v-^ n^n fcW7 J-JV— 4 - [2- (3, 3, 5, 5-rf7^f^n 
— =¥vVlO 7^~/K] fcV^$?>% 
5 2- {4- [2- (4 - t -y^-;v-yy n^^-^/v) y ^=-)V~\ l 
-AM -N-iWtb7 5K N 

^ — 4- (4- t-^^^^^^iX/lO -3- (4 -T/^Vkfc'^v^- 
1 —4710 -<^y^ h y /K 

h 1/7, — 4 - (4— t — -f^-jv*/? n^dp-V/v) —3- (4-^5 1 ;H:°^7v ! 
10 ^— 1— ^/^) -<^y=MJ/K 

1—^^-/1^—4— (2 — i/^ 7 P^i//V7x^) tf^^v^ 
1 — -ff-n,— 4— [2-(4— t —-fef-nsf? v.^5r*y)V)y ^~;V\ tf^^v 5 ^ 
1- {4- [2- (4, 4— S^^vW^ n^dfvvX) 7^-/1-] fc^^S^ — 
1— -f/W y^v— 2— 

15 4- [3- (4 - t --7=5-;V-y$ ^U— 1 — je^/W) -4- (4-y=f-/U^° 

1- [2- (4— t —•ZfJ-JV-S? n^^iX/V) :7^~/Kl -4- (2 — ^ b^v- 

1— [2- (4 — t — -f^-iV-y^ n^^-^— 1 — —4- (4-^ 

20 — f/P) ;7^~/V] — 4— if/i^^/Hf-^*?:^ 

1- (ff7t Knt°7y-4-4/Mf/H -4- [2- (3, 3, 5, 5 — 
7 1 h ^ f-A^%/^ u-^^-f-- 1 ^^r^/U] fcV^v 5 ;/, 
4— [4— (4 -^n tWt^v'y- 1 i M -3- (3, 3, 5, 5—^ 

25 l-{4— [2— (4, 4 — it^f-Asis? u^^-y- — 1 — ^cc^/l^) — 4—^/1^ 
Vls—A-H^y^—iV] lf^7i?y- l f/W ^^^-2-^-^/ N 
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1—^0^/1^-4- [2- (3, 3, 5, 5-rh7^f;I/v^n^^) 7 

[4- -2- (3, 3 

5 1—7^/^—4 — [2— (3, 5 -v^ ^jV-y? 7 *.~jV\ fcf^^ 

1— [2— (4, !7^m^] -4- (Tf7tF 

4- [4- (4-^t^7^y-l-f/V) -3- (3, 3, 5, 5 h 
10 9 ^ f-fls^t cr^^rf-— 1 — mm/l/) ^7rc^/k] ^e/^7fty>\ 

4- [4- (4 — ^^/Utr^<7 v 5 ^- 1 -^f/H —3- (3, 3, 5, 5 — ^ h 

1- [4- (4 —3i h^v-fc^y i?7 — l -2- (3, 3, 5, 5—7 

15 i/^-4- [4— ^t°^7^y- 1 - ^/l') -3- (4, 4-v 5 ^^ 

;^^n^df^) 7^m/k] —2, 6 — v 5 ^ f^e^* U ^ N 
4— {4- (4 -xyf /i/tVy^y- 1 -^^) _ 3 _^ t ° n [ 2 . 5] ^ 

^— 6 f /P7x^} ?M!Jy, 

1- [3 — ITVW^n- 2- (3, 3, 5, 5-f h7^f^7n^f-l- 
20 men /K] - 4 -7°n t>t°^7 v 5 ^ 

1 — 7x2.7° v \?;V* [2- (3, 3, 5, 5 — 7 b 7 * ^JV^y? n 

^-^v'/l') T^m/iT] -l, 2, 3, 6-ff7tFnt°y^y, 
l-,^-4- {2- (3, 3, 4, 4-7- ^7*^-7^*77 n^yf-jV) 7x 

25 1— 7*^/U— 4— [2- (4, 4 - f-Jlsi/J? n^^iy/U) —A— (4— m h 

drv-t^y >>;/ — 1 — >f/l^) 7x-;V] t'^7 7>, 
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1—7*^/1^-4- [2 — (3, 3, 5, 5-Tf7^f/^n^t-l-^ 

1 —*y# n7n \f;v* 4 - [2- (3, 3, 5, 5 -T h 7 /■ 'f-JVx/t n 

! —oi-yv) 7x-;l/] tV7^y x 

5 1— {4- [2- (3, 3, 5, 5 -T f 7 ^ f n^^f - 1 -x=;l/) 

7^^/K] \f^<"7-yiy— X-A M >- 2 -^>\ 

1- (2-^ h^rv-x^) -4- [2- (3, 3, 5, 5-rh7^f/^ 
n^drf-— l — =s^=.;v) 7 ^ \f is ^ 

1— {4- [2- (3, 3, 5, 5-fh9^f^n^^) 7^~/U] 
io tf^7 ^7- l --f/W 7*^ 7- 2 -isris^ 

1- (2-p« h^v^5Vl/) -4- [2- (3, 3, 5, 5-rf7^f/^>7 

4- [4- (4-7*f;Vt°'<7i ? y-l-'f/>) —5- (4, 4— v^9Vl^77 
p^dp-V/lO — 2 — ^ b ^-77:1.— /V] — ^/UjjN y 7\ 
15 1—7^-/1^-4— (2— ^tfn [4. 5] ^77 — 8 —f;U7x^;l/) t 0 ^7^ 

1- [2- (4, 4- v'^ ^v^^ n/sdrf - i -xx/i/) 7 ^=.;V}. — 4 — f 7 

l-v'^pT'n [2- (4, 4 — v?xf;i/i/^ - 

20 4- (4-^ h^7fc7<y v>7- 1 f/lO 7m^/7] fc^yv 5 ^ 

4- [3- (4, 4 --7.^/1^77 n^.^v'/l^) -4- (4 — fy7'f/Ki 0 ^7 
v>7— 1-7/W 7^~/71 ^/^yT-, 
{4- [2- (3, 3, 5, 5-fh7^7 c ^7n^v'^) 7^~/l7J fc; 0 ^ 

25 1— (2-^h^ris^^/U) -4~ [2- (3, 3, 5, 5-ff7^f^ 
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(R) -1—7^/^—4- [2- (4, 4 -^xf/VV^ n^dr-^/v) -4- ( 

1— [4— ffjv— 2- (3, 3, 5, 5 -T h 7 ^ 17 
- /k ] - 4 - 7" n fcf/u 9 ^ N 
5 i— [4— p« hdp-V— 2- (3, 3, 5, 5-fb7^f/^n^v/;U) 7 

a^/i/] -4- (rf7t KPt°7y-4— f;^f;u) f^v^ 
1—^^-/1^—4— [2- (3, 3, 5, 5 — T f7^f^ a^df-^/U) 7x 

1 ry7*f/V-4- [2- (3, 3, 4, 4— -r f7^f/^ 1 

10 ;7a^/R] t^^v 5 ^-, *3«fcTJ* 

1— [2— (4 — l/{r t?/U* =f-/UH°^.y 1 — f/^) ^^^/^] —3 

, 3, 5, 5 — *r h vff-iW? v^Sc-y-y — ;V 0 

2 o. »*^i*fett2©v^n^— ^^^:E«©^4fe*^^4^^fcSV^ 

15 2 1. if*^l^/ttt2©V^n^—^^|B«£©^te*^«^Oia&5V^. 

o 

20 2 3. |»*^l*/ttt2©V^n36^^^IB*©^ft*fctt^©*fcSV^ 

25 2 5. gf^^l*fef±2©V^tL^^^IB*©{b^*fctt J E:©il[*)SV^ 
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